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Herr Diesel's Engines 



DIESKL'S ENGINES 

I by Lyle Cummins 

! Some guys rob a bank (you almost have to) and go 
it and buy a brand new 18 wheeler. But because 
,hey (,emanc * the best - ,hc y have the stock engine 
- ™ ripped out, and a Cummins diesel bolted in. Many 

| fanatics will tell you that Cummins is to diesels 
! what Porsche is sports cars. 

s is a book about diesels written by a 
| Cummins. Not only is Lyle a member of the engine 
I dynasty, he's also a mechanical engineer (holding a 
number of engine patents) and engine expert in his 
[ own right. And this is one great book: 

"Diesel's Engine is the readable and 
comprehensive history of the man and the engine. It traces the life of an 
obsessed engineer and his contemporaries who brought the world's most 
efficient heat machine to the marketplace. Rudolf Diesel's ideas were often 
ahead of their time, and his engine endured failures and setbacks until new 
technologies were .found. Only interim, imaginative solutions overcame the 
frustrating problems encountered. 

What Rudolf invented, as perceived by his peer defenders and detractors in 
technical courts of law, is viewed with an advantage of historical hindsight. 
His engine created an international industry through the struggles of risk¬ 
taking licensees who turned it into a reliable, land-based powerplant. It 
soon went to sea as propulsion destruction. These dedicated licensed 
companies, with their strengths and frailties and the gradually maturing 
products they built are related with an understanding and empathy by one 
who both knew of and faced similar experiences at a later time. Above all, 
Diesel's Engine is 

about a troubled man who devoted his life to a dream, yet at his zenith of 
fame lost control over its fate." 

This is very readable, loaded with mechanical drawings, photos of people 


Fascir 


Must 


and especially of all types of diesel engines in factories, ships, locomotives, 
and those nasty WWI German submarines. You get nitty-gritty detail about 
cylinders, displacements, bhp, numbers built and all that with much info 
coming from German archives. This history ends in 1918. 

Some people think diesels are efficient because of their compression ratio. 
Not necessarily so. Some people think they’re slow. Wrong. In fact in 1952 
a modified Cummins truck engine was kicking butt in the Indy 500 until an 
air intake screen clogged. And that wasn't the only time Cummins engines 
were used in the race. Expensive book! But really underpriced once you 
see the material Lyle Cummins drops in your lap. It's big — almost 3” 
thick. 

Great book. Get one. 7" x 1094" hardcover, 746 pages 
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Cost $99.00 plus $5 packaging and postage. 

Please send cheque, money order or credit card details to: 

Plough Book Sales, 

PO Box 14, BELMONT, VIC, 3216. Phone: (03) 5266 1262 


1997 Calendars 

Australia’s premier rail calendars 
Fifteen large colour photos in each calendar, 
available as Steam or Diesel era 


Highlights of the Australia-wide diesel 
calendar include: 

m- Silverton Tramway's 29 in Chinese red and white 
■r VR's Clyde-GM C504; 

m- South Australia's 930 class Goodwin-Alco Co-Co's 
on Penrice working; 

m - BHP 101-103 in the Mundoonen Ranges; 
m- NSWR Tulloch cars; 
wCLF and CLP on steel traffic; 
m- BHP's narrow gauge GMs at Sinclair Gap; 
m- VR's S309 and S310 with a Jet; 
w NSWR 4901 in Baradine; 
m- VR's B75 on a Ballarat Passenger; 
m- SAR's 900s on the stone train; 

•w 4006 on the Newcastle Express. 




Each calendar is 294 x 220mm 
twelve months plus 1988 with 
large easy-to-read date blocks 
with school and public holidays 
clearly shown. 

$12.95 each 
or 

$23 for two 

Price includes pack & post 
Australia wide. 
Payment by cheque, 
money order, Bankcard, 
VISA or MasterCard 

Available from... 



•w 3090 crossing the Cudgegong River; 

<w RVRNo.10 at Stockrington; 
rw 3828 and 6015 storming Hawkmount; 
iw 3616 and 3523 at Warrigundi; 

«w East Greta No. 14 at Hexham; 

3236 crossing Stanwell Creek; 

•w 3803 at Gosford; 

m- 3245 crossing Boorowa River; 

»w 5189 with non-air coal hoppers; 

•w 5490 on the Hermitage Colliery branch; 
»*- 5905 on a pick-up; 
m- 3308 on the 'Nyngan Mail', 
m- 3607 in the snow at Orange. 

Each month has plenty of space to 
make notes about coming events! 


AME Retail po 60x 355 


Kooringal, NSW, 2650 
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ADVERTISING DEADLINE 

Please have your space for 

March-April 1997 
issue booked by: 
Monday 20 January 1997 
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up at Inverell this year in the story from page 12. 

Photo: Brian Carter 


January-February 1997 


Australian Model Engineering 


3 








Suppliers of 
Machinery and 
Tools for 
Working in Metal 
and Wood 



BUDGET 

BOGIES 



Based on 

Queensland 

Government 

Railways 

Design 



7V4" Gauge 

5" Gauge 

Bogie frames, aluminium 

$59.60 set 

$34.50 set 

Axleboxes C.l. One stick 

$10.70 ea 

$7.00 ea 

Wheels 

$23.00 ea 

$6.90 ea 

Springs, set of 8 

$24.00 set 

$22.50 set 

Complete set of parts 

$225.00 set 

$105.50 set 

Ready to run, anti friction bearings 

$395.00 set 

$285.00 set 


hobby Mechanics 

P.O. BOX 785, KENMORE OLD 4069 
PHONE (07) 3374 2871 FAX (07) 3374 2959 


MACHINING 
©BEL MAiClPSS 


\V 


TURNING 
MILLING 
DRILLING 
TAPPING 

LINISHING 

L- . . 

COMPETITIVE RATES 

MODEL 


J & P QUILTER 


753 Forest Rd 
Peakhurst NSW 2210 


Phone: (02) 9584 2290 
Fax: (02) 9584 2285 


Put it on your calendar 

UXDV&8 



(Check 
out the 
review of 
the 1996 
event on 
page 9 of 
this issue 
of AME) 


Great fun! 5" and 7!4“ track in scenic surrounds. 
Traction engines! Stationary models! Full-size historic 
engines! Boats on the Wollundry Lagoon! HO scale 
layout! Loads of tourist attractions! 

Inquiries: David Font on (069) 21 4762 



MICRO POSITION SENSOR 

COMPLETELY ELIMINATE THE EFFECTS 
OF BACKLASH ON YOUR LATHE CROSS 
SLIDE OR MILLING MACHINE LEAD SCREW 
WITH THIS COMPACT ECONOMICAL UNIT 

♦ 5 DIGIT DISPLAY DIRECT READ OUT 

♦ DISPLAY RESOLUTION OF 0.01 mm OR 1 Thou 

♦ MAXIMUM RANGE OF 16 Inches 

♦ POWERED FROM STANDARD 9 Volt Supplv 

♦ DISPLAY IN INCHES OR METRIC 

♦ ZERO DATUM AT ANY POINT 

♦ EITHER DIRECTION CAN BE POSITIVE 
PRICE: $415 Inc Postage Del App 2 Weeks 
Please forward cheque or money order to: 

Sabanet P/L, 65 Woodbury Rd. St. Ives, NSW, 2075 
Phone: (02) 449 4415 
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Comment 


On the Road to Number Ten 


October 1987 saw the first issue of the Australian Model Engineering Magazine. As we 
begin the countdown to AME’s tenth anniversary in October 1997 it may be an 
opportunity to reflect on the pathway that has led us towards this significant milestone. 
The first commercial publication, Model Engineer in Australia and New Zealand, 
appeared from November 1935. Under the guidance of its editor Mr. A. Mar. Chalmers, 
the magazine continued to serve the model engineering community in Australasia for 
many years. 

It is not surprising that Mr. Chalmers wrote in his first editorial: “...It is truly gratifying to 
have received such a wonderful response from so many ‘brothers of the craft’ in all walks 
of life, and from all points of the compass, which even the suggestion of ‘Our own’ 
monthly journal has evoked....”. 

In October 1987 Mark Whittaker picked up where A. Mar. Chalmers left off— even if it 
was to be many decades later — and Australian Model Engineering was born. Mark wrote 
in his first editorial: “...One of the major gaps in the world of model engineering in 
Australia seems to be information about what people and clubs are doing. We have people 
working on clocks to steam boats to some of the smallest locomotives in the world. We 
have visitors to and from New Zealand, Japan, the United States, England, Europe and 
Africa. Yet they know very little of our activities....” At the time, AME was only available 
by subscription and through specialist hobby stores. I think circulation was about 1000 
copies for each monthly issue. 

In May 1990 the final edition of Australian Model Engineering edited by Mark Whittaker 
appeared. The model engineers in Australia suffered a great loss — until Neil Graham 
coordinated a rescue mission to bring AME back. 

November 1990 saw the introduction of AME in its present format with Neil Graham as 
editor. The AME team decided to go bi-monthly and supply newsagents via Gordon & 
Gotch as well as subscriptions and specialist hobby suppliers. From this time circulation 
exceeded 4000 copies for each issue. The magazine’s growth continued under Neil’s 
guiding hand until a change of employment in 1993 meant a change of editor. But AME 
continued. 

Model engineers in Australia have been extremely generous with their time and talents. 
Without them AME would not have survived so long. In the panel below it says “One of 
the great things about our hobby is the way model engineers actively help each other.” It 
was just as true in the 1930s as it is today! 

Today, circulation exceeds 6000 copies and includes colour in most issues. AME is now a 
well respected journal on the world stage and I am proud to be part of our world. With 
your continued support AME will continue to grow into the next millenium. 

May 1997 bring you joy, peace and prosperity. 


(Brian Carter 



To our new reader 

If this is your first issue of Australian Model Engineering, welcome! 
We hope you’ll look forward to the ideas, news and camaraderie in 
each bi-monthly issue. 

One of the great things about our hobby is the way model engineers 
actively help each other. Unless you live in an isolated community, 
you’ll soon discover who has valuable experience in your field of interest, or who will 
help you to make a part that’s too big for your workshop machinery. Look in the Club 
Roundup section to find a club that’s near to you; pay a visit and you’ll usually find 
model engineers who live not too far away. Then you can experience the great fellow¬ 
ship that makes our hobby special. 

This magazine is prepared in the same spirit of “model engineers helping each other”. 
About two dozen people put many hundreds of hours work into each issue — all on a 
voluntary basis — to help model engineers in Australia and New Zealand keep up to 
date and stay in touch. 


We rely on our readers to write articles for us — for the same (non-existent) rate of pay! 
If you have ideas or techniques that you feel would be interesting to others, please drop 
us a line. We’ll gladly help with preparation of artwork or editing if that’s necessary. 
Most important of all, please support the people who advertise in our magazine. With¬ 
out them to pay the bills, you wouldn’t be reading this! 


'Brian Carter 
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E. & J. WINTER 

MODEL ENGINEERING SUPPLIES 


N.S.W. 32 class N.S. W. 38 class 

Professional quality, fully detailed plans by Ernest 
Winter. Comprehensive casting sets for a growing 
range of Aust. steam locomotives including 
NSWGR 12,13,30,32,35,36,38 and 50 classes; SMR 10 
class; VR K class; all in the popular 5" gauge. 

The entire works of O BURNABY BOLTON. 23 
stationary and marine steam engines (inch the 
Triple Expansion Eng.) 13 IC engines, over 60 live 
steam locomotives 0 to 7Vi" gauge. 

Australian agent for DON YOUNG DESIGNS and 
"Locomotive Large and Small" magazine. 

ARGUS books and MAP plans for model 
engineering, model boats and aircraft. Many 
castings to suit are available. 

Materials, tools, fasteners for the Model Engineer. 
Send for our forty four page illustrated handbook 
at $6.00 posted. 

E. & I. WINTER — BOLTON SCALE MODELS 

P.O. Box 126, Wallsend 2287 N.S.W. 

14 Craignair Close, Wallsend N.S.W. 
_TELEPHONE (049) 51 -2002 




/-\ 

Precision Machining 
for all Models 

Do you not have the necessary Skills, or the 
Machining Capacity, or not enough time to 
devote to the construction of your model? 

We offer our 
services as 
specialists in 


Milling, 
Turning and 
Grinding, and 
have the 
necessary 
machinery to 
do the work. 

Send us your drawings and specifications 
for an obligation free and competitive 
Quotation. vVe are geared especially to 
cater for ModeTEngineering. 

For further information: 

John Podmore 

P.O. Box 40, DAYLESFORD VIC 3460 

Phone (053) 483-416 Fax. (053) 482-635 


precision 

Urilline. 




Supplies of Victoria 

a division of Bredhurst Engineering P/L 
26 Cnr. Durham & North Roads 
Kilsyth, Vic, 3137 

ACN 005 439 823 

We supply a wide range of Model Engineering 
needs including fasteners and metal sections 


Positive locking index, 1 to 12 divisions 
for milling or drilling operations. 

Hollow spindle, 16mm bore. 

80mm dia. 3 jaw self centring chuck. 
Only $280 including chuck or 
$145 without chuck, plus P&P. 


(Also available from: Riverina Model Fabrications (069) 22 3540) 

Please write or call for our stocklist 
at the above address 
or telephone (03) 9723 9722 T 
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THE MODELMAKERS’ 

SHAPER 

An Extremely Useful 
Tool in any Workshop 
Now Returns in an 
Attractive Style for the 
Model Engineer! 
SPECIFICATION: 

MODEL HMS150 MARK I 

• STROKE LENGTH - 150mm 

• CROSS TRAVERSE - 150mm 

• WORK CLAMPING SURFACE: 

Vertical — 150mm x 150mm: 
Horizontal — 150mm x 150mm 

• TOOL BIT SIZE: Square — 8mm; Rect. 
8x12mm • Available in the Following Styles: . A — As Castings with 
Drawings. B — As Castings with Heavy Machining Completed and Drawings. 
□ C — Complete Ready for Mounting to Your Lathe using Your 3 Jaw Chuck 
as Drive Unit. □ D —Complete on Bench Stand with 370W Electric Motor 


Please Send Stamped Addressed Business Envelope for More Details. 


JOHN STRACHAN 

HOBBY MECHANICS 

P.O. BOX 785, KENMORE OLD 4069 
PHONE (07) 3374 2871 FAX (07) 3374 2959 
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WE SUPPLY PLANS AND CASTINGS 
FOR QUEENSLAND LOCOMOTIVES 


* QGR AC16 2-8-2 Locomotive * 

Built by Baldwin 1943 



LOCO No of DWGS PRICE No of CASTINGS PRICE 

5“ A10 12 $84.00 76 $460.00 

5" A12 12 $87.00 73 $585.00 

5" PB15 5 $52.00 58 $550.00 

5" AC16 4 $53.75 54 $553.30 

7V4" BBI 8 V 4 16(full-size)$126.00 

Other Queensland Locomotive Models Under Development 

JOHN STRACHAN 

HOBBY MECHANICS 

P.O. BOX 785, KENMORE OLD 4069 
PHONE (07) 3374 2871 FAX (07) 3374 2959 


Rolling Stock and Detail 
Components 

Australian Distributors for the following: 



• Australian Agent for Scale Railroad Supplies Inc. of 
U.S.A. Suppliers of 5" gauge Auto Couplers, 
Bogies and Fittings. 

• D. Hewson (Models) U.K. Rolling Stock 
Components. 

For more information send an A-4 Self Addressed and 
Stamped (90 c ) Envelope to: 

Barry Glover 

Scobie and Glover Sheetmetal Pty. Ltd. 

31 Spinks Road, CORRIMAL N.S.W. 2518 
tel. (042) 840294 *c n. 002 202 253 fax. (042) 832331 



Camcfeto 

THE 

Book Suppliers 
to DISCERNING 

Model Engineers! 

(beginners or experienced) 

Send for Your FREE Copy 
of our Booklist TODAY! 

If you are interested in model engineering and things 
mechanical, this is a Booklist you must have; fifty four 
A4 pages of books, all described so you know what you 
are getting - it is very nearly a magazine in its own right! 
Essentially all the books listed are ones the Boss (who 
admits to being a practising model engineer - when he 
gets the chance) would like to have in his library. As a 
result, they are selected for, and represent high interest, 
good old fashioned quality and value for money. SO - if 
you are after the best books on: 

Model Engineering and Engineering 
Techniques, Technical Steam, Hot Air and 
1C power, Marine Steam and Ships, Road 
Steam and Transport, Miniature Railways, 
Railway Modelling, Railways around the 
world, and their motive power, Electricity 
and Electrical Engineering, Shortwave 
Radio and much, much, MORE! 

PLUS Great Videos and the Best of Magazines, write, phone 
or fax for your FREE copy of our latest full BOOKLIST - we 
guarantee you will be TEMPTED 

Recent additions to our Stock 

Model Locomotive Boilermaking £17.95 

BACK IN PRINT, in our opinion, and that of many others, simply 
the best book on building copper boilers, specifically locomotive, 
but the lessons apply to any copper boiler. Alec Farmer takes the 
reader through the construction of a 5” gauge GWR “Manor” boiler, 
tapered and with a Belpaire firebox. Great Book! 

An Introduction to Hot Air Engines Vol. 1 £28.00 

82 minutes of sheer delight, in this video you get an introduction to 
hot air engines and how they work, see restored examples running 
and visit the workshops of experts Andy Ross and Jim Senft 
amongst others. A “must” for anyone interested in hot air engines. 


Payment by Visa or Mastercard is simplest and cheapest for you and 
us, otherwise payment in £ sterling by Money Order please. 

CAMDEN MINIATURE STEAM SERVICES 

Barrow Farm, Rode, Nr. Bath. BA3 6PS U-K 
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WORKSHOP EQUIPMENT 


OUR PRODUCT RANGE INCLUDES • LATHES 
, • MILL DRILLS • BENCH DRILLS • PEDESTAL 
DRILLS • SHEETMETAL • AIR COMPRESSORS 

• WELDERS • WOODWORKING • BANDSAWS • GRINDERS 

• PRESSES • GARAGE EQUIPMENT • MACHINE TOOL 
ACCESSORIES INCLUDING: LATHE TOOLS, MILLING 
TOOLS, ADAPTORS, ROTARY TABLES, DIVIDING HEADS 

• Delivery easily arranged anywhere 
in Australia • 12 months warranty 
back up on all HAFCO products • Wholesale 
prices direct to the public • 60 years experience 
Salespeople who understand machinery • Prompt delivery for mail orders 


BENCH 
DRILL 

• 240V 

• 3 A HP 

• 16 speed with 
16mm chuck 

• 1m high 


$249 

FLOOR 

*279 


*419 


*2750 


AL50G 

BENCH LATHE 

• 4 1/2” centre 
height x 20” 
between 

• 240 Volt 

• Complete with 

3 & 4 jaw chucks 


AL330 GEARED HEAD LATHE 


12” swing 
36” centres 
240 Volt, Vh HP 
Complete with 3 & 4 
jaw chucks 


• Legs & jib 
extend 

• Fast double 
action pump 

• Heavy duty 
8 ton RAM 

ALSO 1 TONNE 

s 399 


BS4 METAL BANDSAW 

• 115mm capacity 

• 240 Volt 

• 4 speed auto cut out 

• Cast iron construction 


BP-14C 14” 
BANDSAW 


• 240 Volt 

• Cast iron tilting 
tables 

• Four speed 

• Includes mitre 
guide 


• A COMPREHENSIVE 60 PAGE CATALOGUE IS AVAILABE FREE - Simply ring or post! 


HARE & FORBES ltd 

NEW AND USED ENGINEERING & WORKSHOP EQUIPMENT ESTABLISHED 1930 

PARRAMATTA NSW 2150 (02) 9633 4099 FAX (02) 9891 2467 | M^C^REGOR QLD 4109 (07) 3849 1888 FAX (07) 3849 1414 

SOUTH AUSTRALIAN AGENT: FW HERCUS PTY LTD, 12 CAMIRA STREET, REGENCY PARK, S.A. 5010 PHONE: (08) 8346 5522 


180 GEORGE STREET 
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More than trains at Wagga Wagga 


Invitation Run 1996 


by Clive Huggan 


Tfwtos By Clive dluggan unless otherwise indicated 


There was plenty of time for people to quizz 
Alan Fern (with RC) on the workings of his 
superb RAF pinnace. 


January-February 1997 


Phil Gant with his Achievement Award for the “best achievement by an owner-builder''. 

Photo: Brian Carter 
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A ctivities off the dual-gauge track made 
their presence felt this year at Wagga 
Wagga — almost to the point that the term 
“Invitation Run” might be a misnomer. 

For example, two kilometres from the rail¬ 
way, the club has a beautiful spot for boating 
on the Wollundry Lagoon — a long, pictur¬ 
esque billabong off the Murrumbidgee that 
passes under the main shopping street. Some 
excellent state-of-the-art boats were sailing 
there. Les Hale’s recently completed J315 
HMAS Wagga, one of the 60-strong Bathurst 
class corvettes, was topical. And Alan Fern’s 
1920s Royal Air Force pinnace, down from 
Galston, was an example of craftsmanship 
that brings you to your knees. From the 
scratch-built 15cc diesel that powers the boat 
to the electric “help-you-get-to-shore” emer¬ 
gency motor, the tape recorder that plays an 
appropriate band-music repertoire, and the ex¬ 
cellent drive clutch, this model showed im¬ 
mense thought, care and skill in its 
construction. It was worth the trip in its own 
right, and there were many others of very high 
standard. 

WWSME members always appreciate the 
journeys people make to get to the Invitation 
Run — especially model engineers like Bob 
Nash, Reg Whitford and Bill Gillespie from 
SA, Warren Starr from MELSA Bribie Island, 


Alan Fern (centre) built this superb RAF pinnace that attracted attention at 
Wagga Wagga’s Wollundry Lagoon. 


the Berry bunch, the strong Hornsby contin¬ 
gent, and the Gippsland visitors who hired a 
light aircraft to get there. This appreciation 
was experienced by the boat modellers who 
were invited around to Ron de Brueys’ place 


on the Saturday night for what they thought 
would be a short visit. It was almost 11 before 
they left, chock full of shared ideas, yams and 
enthusiasm, and delighted to have seen Ron’s 
immaculate workshop. 






Bill Gillespie, from Quorn SA, leaving the 
new refuelling facilities on John Nicolson’s 
Black Five work-horse. 


Phil Hartley (standing 


on right) receives the Southern Cross Steel Fabrications 
prize for the best new model 

Photo: Brian Carter 


Meanwhile, back at the railway, boat¬ 
building interest figured in the prize line-up: 
Phil Gant, an accomplished boat builder from 
Hornsby Model Engineers, won the Achieve¬ 
ment Award for the “best achievement by an 
owner-builder”. After building five steam 
boats, Phil decided to “make something dif¬ 
ferent” and set his sights on his first steam 
loco — a 5" gauge model of NSWGR 4-6-0 
No. 3203. This superb model was acclaimed 
by all who saw it. 

The Southern Cross Steel Fabrications 
prize for the best new model was awarded to 




With 43 locos present, there were plenty of rides at Wagga Wagga but not the congestion of 
previous years. The club recently made the left track available by moving refuelling activities to 
a new facility, allowing the right-hand track to be used as a through route. 


Mike New's traction engine, from Hornsby, 
was one of several kept busy on the new 
traction engine track. 

Phil Hartley for his 714" gauge Simplex. It 
too is a superb piece of work. Phil built it in 
less than three years — and that included fab¬ 
ricating everything other than cylinders and 
wheels, and making all the components in¬ 
cluding clacks, injectors and lubricator. That’s 
why Phil’s mates call it the Complex'. Unfor¬ 
tunately, Wagga Wagga people won’t be see¬ 
ing Phil or his loco for much longer: in the 
new year the RAAF is posting him and his 
family to Western Australia. 

This year 43 locos were present: down on 
last year, like most venues lately, but probably 
the ideal number for this track, as there were 
no major hold-ups at all. The club’s new coal¬ 
ing/watering sidings helped reduce congestion 
too. 

Among the visiting locos were some excel¬ 
lent NSWGR 5" gauge models, which led the 
club to organize them into a special drive- 
past. The AME 422 class project loco, which 
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Stockinbingal, the HO scale layout ofWWSME members, was 
operating in the club's new display building. 


Peter Parsons and Steve Karas enjoyed displaying WWSME’s HO 
scale layout of Stockinbingal NSW. 




AME Managing Editor Brian Carter brought 
with him, and Bill Abbott’s 422 class, also 
drew many comments. There were not many 
mainline models in 714” gauge, which again 
seems to be the trend. 

Up in the club’s newly completed display 
building, now housing memorabilia pre¬ 
viously stored at the railway station a kilome¬ 
tre away, was Reg Watters’ exquisite, 
no-compromise 5" gauge GWR King class 
4-6-0, finished except for the boiler. Next to 
it were boat models on static display, and the 
club’s HO scale railway layout of Stockin¬ 
bingal. It’s interesting to see this layout get¬ 
ting better each year: it is now at a very high 
standard. 

Moving out of the display building to the 
nearby catering caravan, operated throughout 
the weekend by hard-working lady club 
members, it was a pleasure to see the traction 
engines choofing along the recently finished 
pathways — purpose built with the help of 
people in the LEAP employment program. 


John Wood guides his excellent NSW SRA 73 class battery-electric loco. The batteries are 
housed in the nicely detailed MRC refrigerator car. 

Photo: Brian Carter 


Three 38’s and a 35 lead the engines on the NSW SRA locomotive parade. All 5" gauge, 
a fourth 38 class is on the track behind the 35 class. 

Photo: Brian Carter 


The members have been keen to attract trac¬ 
tion engine owners, and the new track should 
prove a real draw-card as word gets around. 

Additionally there was the Historic En¬ 
gines Club display, reached by the Museum 
Loop that tunnels under an arterial road. The 
banging of one-cylinder engines is always a 
pleasure to hear, but the occasional firing-up 
of a snarling radial aero engine was music to 
my ears as I manned the point lever at the 
loop. Then it would cut out and I could hear, 
faintly, the strains of club member the Rever¬ 
end Dick Goodman conducting a well-at¬ 
tended outdoor service at the tree chapel. I 
suspect Dick had something to do with the 
rain holding off till after the Invitation Run 
closed on Sunday! 

The Victorian model engineer who told me 
“This is the highlight of the model engineer¬ 
ing calendar for me” pretty well summed it 
up, even if the name “Invitation Run” may no 
longer be adequate to describe this great 
weekend. 
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Traction Engines at Inverell — 1996 

by Brian Carter 


Photos by ‘Brian Carter unless otherwise indicated 


T he normally quiet country town of In¬ 
verell in northern NSW erupted on the 
weekend 19 and 20 October with the sight and 
sound of twenty-four miniature traction en¬ 
gines. The “track-less” steam enthusiasts 
gathered from many parts of the country to 
share their hobby at the 8th Miniature Trac¬ 
tion Engine Rally. 

The country hospitality is always a pleas¬ 
ure to experience, and this year was no excep¬ 
tion. Gordon Blake was once again our 
gracious host at a barbeque on Friday eve¬ 
ning. Unfortunately, the firework display to 
herald the beginning of the district’s Sapphire 
Festival was held on the previous evening — 
the pleasant company was more than enough 
compensation! 

The location 

A comprehensive report on the Inverell 
Pioneer Village appeared in the 1995 Traction 
Engine Rally report in AME, March-April 
1996 on page 21. For the benefit of our new 
readers I will summaries the main features. 
Inverell’s Pioneer village is a unique location 
for a rally of this type. The village comprises 
of many buildings that were found around the 
surrounding district — all trucked in to this 
central location. The original occupants of 
these buildings would not have been strangers 
to traction engines! The Grove Homestead 
built in 1841 is the oldest building on site. 

Steam traction on the water 

In last year’s report, a suggestion was 
made that model boats would look good on 
the man-made lake. Frank and Ashley Blades 
took up the offer and brought a selection of 
several River Murray paddle steamers. All but 
one was live steam — they looked great on 
the water! 

The models were: PS Industry, PS Ade¬ 
laide-, PS Pevensey, PS Alexander Arbuth- 
nof, a 1920 Pilot vessel and a 1920 custom 
launch. 




One of the most impressive events at a traction engine rally is the line-up for the start of the 
grand parade. The signal is given for the united whistle blow and 
soon after they peel off and amble along the path at a leasurely pace. 


A new attraction at Inverell this year were the paddle steamers. 

It was a bit like "Traction Engines at Inverell by the River Murray!" 



Part of the Inverell traction engine rally culture is the "campfire ”. A dusk three traction The road bridge over the lake. This year the 

engines fitted with dynamos and lighting became the centre piece for yam sessions until late. paddle steamer fills the void. 
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Each vessel is about 1500mm long. No 
plans were used, but extensive use was made 
of photographs. Many detail components were 
added which enhanced the overall effect. It is 
a pity 1 don’t have the space to show you all 
the boats — mabye I’ll sneak them in the 
Maritime Matters column occasionally. 

The roll up 

This year there were 19 traction engines in 
steam and seven in various stages of construc¬ 
tion. About three engines were there for the 
first time. 

It would be impossible to estimate the 
number of laps, but the engines just kept on 
rolling! Many drivers offered rides to very 
willing passengers who thoroughly enjoyed 
the experience. 

Retail supplies 

The Oakwood Memorial Hal! was once 
again a busy place as Ernest and Joan Winter 
set up an inviting model engineering supplies 
stand. Other commercial displays comprised 
of craft supplies. 

Saturday evening 

The evening barbeque was a sumptuous 
feast cooked by Les Moulds and assisted by 
his wife Yvonne and a very willing band of 
helpers. This was followed by a jovial session 
at Paddys Pub (circa 1870). Our songsters 
were Les Parsons and Andrew Fuller with 
some poetry recital and stand-up comedy 
from Councillor Darryl Barnes. 

The sound of traction engines ticking over 
supplying power for the “camp fire” was 
heard quietly in the background during the 
“concert”. A great way to spend an evening! 

The next day... 

Some of the drivers prepared their engines 
very early. “I love the smell of wafting steam 
in the morning!” 

The day was shaping up well — the 
weather was good for the whole weekend. A 
few made preparations for the return journey 
home, but the remainder hit the track for an¬ 
other day behind the throttle. 

The next rally 

An early morning meeting was held to de¬ 
cide on the rally venue for 1997. After some 
debate it was decided to adopt the offer of 
Bob Neale of Maitland NSW. The next rally 
will be held at the Wolka Water Works at 
Maitland. It should be a spectacular event as 
Bob is also the Chair of the Maitland Steam 

Two other offers were made but were not 
ratified by their clubs. It may be possible that 
the 1998 rally will be in Canberra and the 
1999 rally may be in Petrie (Brisbane) the 
home of the Queensland Steam and Vintage 
Machinery Society. Gordon is hoping for a 
return to Inverell in 2000. 

The 1996 rally was a weekend to remem¬ 
ber. 1 would not hesitate to recommend In- 
vercll to anyone looking for a taste of country 
hospitality. See you in Maitland! 



Dave Watkins of Orange NSW produced this "Foden" look-alike from a "Matchbox" model! 
Dave doesn't know what the scale is, but the model looks somewhere around4" scale. 

The wagon performed very well throughout the weekend. 

Photo: John Snowden 



John Dew from Live Steam Supplies (Victoria) with his 4" scale Clayton undertype steam wagon. 

Photo: John Snowden 



Alan Chapman’s 3" scale Foden Wagon resplendent in its dark green cab and white lettering. 
Last year Alan ran his Foden without the body work. The wagon had a few teething problems 
but showed its potential when finally got under way. 

Photo: John Snowden 
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with Dave Harper 


H i There, steam fans and welcome to an¬ 
other collection of steam stories. 

Firstly, some feedback on the Marsh pump 
pictured on page 21 of the July/August issue; 
Mr A. W. Thuys of Port Adelaide, SA, kindly 
sent me some information from an old Ameri¬ 
can reference book dating back to 1906. 

The relevant section from the book reads 
as follows: "The Marsh steam pump, the 
steam end of which is shown in section in Fig 
7. has a valve that is operated without any 
mechanical connection with the piston or pis¬ 
ton rod, being entirely operated by steam 
pressure. The steam piston a is made in two 
parts, so arranged as to provide an annular 
space between them, each section being pro¬ 
vided with a packing ring. 

Steam, at boiler pressure, is admitted 
within the pistons by means of the tube b, 
which is rigidly secured to and is in communi¬ 
cation with the chamber c. A stuffng box in 


the piston through which it plays prevents 
leakage into the main steam cylinder. 

A small port d, shown by dotted lines, sup¬ 
plies steam to the chamber c. When the piston 
is moving to the right, steam is entering from 
the space n through the annular opening be¬ 
tween the reduced neck of the valve g and 
bore of the left chest wall p. 

It is thus projected against the inside sur¬ 
face of the valve head h before escaping 
through the port and passing into the cylinder. 

Both the pressure and the impulse due to 
the velocity of the entering steam act on the 
valve head h and tend to force it to the left, 
thus tending to close the annular opening in 
the chest wall p. The steam flowing through 
the annular opening and port 1 into the cylin¬ 
der also flows through the small ports m and e 
to the left of the valve head h. 

The steam entering through these ports is 
wire-drawn, so that its pressure is reduced, but 


it has a greater area of the valve head h ex¬ 
posed to its pressure than the steam on the 
right of h. Hence, the valve g moves to a posi¬ 
tion where the total forces acting on the two 
sides of h are equal and then remains station¬ 
ary. The steam entering through the annular 
opening in the chest wall p is also wire-drawn, 
so that the pressure on the left of the piston a 
is below the full boiler pressure existing in n. 

While the piston a is moving to the right, 
the steam on the right is exhausting through 
the port/into the exhaust port j. The exhaust 
is first closed by the piston running over the 
port/; as soon as this port is covered, the port 
e' leading to the right of the valve head h' 
communicates with with the space within the 
piston containing steam at boiler pressure, and 
this steam rushes into the space to the right of 
the valve head h’. Since the steam pressure on 
the left of h is less than the pressure on the 
right of h’, the valve moves to the left, and by 
doing so closes the left steam inlet, opens the 
left exhaust, and also opens the right steam 
inlet in the chest wall /?'. The live steam ad¬ 
mitted to the right of the piston a first brings it 
to rest and then reverses its motion. The tap¬ 
pets k and k' are used for moving the valve by 
hand in case the valve is stuck." 

Very ingenious, almost as hard to figure 
out as the Weir pump! It obviously worked 
well, but it’s hard to see how it could be pro¬ 
duced on a model scale. 

More feedback 

I’ve also had a couple of people call me 
about the old vertical engine at Mogo, NSW, 
photo 5, page 17 of the September/October 

The general consensus is that the skew 
gear on the centre of the crankshaft drove the 
governor and the eccentric on the right drove 
a feed pump, both of which are now missing. 

Also, by coincidence, there is a series run¬ 
ning in the Model Engineer on what looks to 
be an almost identical engine, called there the 
Benson engine. 

That skew gear still seems out of place to 
me; can anyone out there tell us when skew 
gears were first made? It could of course be a 
later addition, just as the fabricated pulley al¬ 
most certainly is. 

Queensland Museum’s beam 
engine 

Talking of later additions naturally leads 
me to the next story; one of the Qld Mu¬ 
seum’s prize possessions is an 1866 Woolf 
Compound Beam Engine. It used to be 
diplayed outside the old Qld Museum in Forti¬ 
tude Valley, Brisbane. However, since mov¬ 
ing to their new premises at South Bank the 
engine has had to languish in storage. 

I first discovered it when I was shown 
around their warehouse by Chris Lloyd of the 
Museum. 

I was immediately struck by the classic 
Porter governor fitted to this engine; firstly, 
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1866 Woolf Compound Beam Engine sketch from the original leaflet 
produced by the QSV museum in 1973. 



Photo 2. 


the Porter governor was designed for higher 
speed engines and secondly the plate on the 
governor clearly states ’Ormeron & Grierson, 
Manchester, 1878’ 

Ormeron & Grierson were the English li- 
cencees of Charles Porter, so that’s no prob¬ 
lem, but the museum claim that the beam 
engine was built by Easton, Amos and Ander¬ 
son of Erith, Kent in 1866. However, the 
mounting of the governor doesn’t look like an 
afterthought. Another of life’s little myster- 

Photo 1 shows the governor with its clas¬ 
sic vase-shaped centre weight. Later models 


reverted to a simpler shape. (If you want to 
know all about Charles Porter and his inven¬ 
tions, invest in a copy of Engineering Remi¬ 
niscences from a book dealer who advertises 
in AME, one of the best reads on steam en¬ 
gine history you’ll ever find!) 

Photo 2 is a general view of the engine, as 
clear as I could get among the stuff piled all 
around it! 

Photo 3 is the other side, showing the 
valve chest, Photo 4 is a close-up of the beau¬ 
tifully made parallel link motion, and photo 5 
shows the drive gear which is about 8ft dia. 



Photo 3. 


and the 14ft dia flywheel laying in two pieces 
on the ground. 

Talking to my old steam friend Dave 
Sampson about this engine some time ago 
stirred his memory and he produced from his 
amazing filing system a copy of the original 
leaflet produced by the museum in 1973 when 
the engine was first displayed! 

Also from the leaflet comes the following 
information: 
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Photo 4. 


Photo 5. 


Steam pressure 60-70 psi. 75rpm, 75hp. 

HP cylinder 12.5" bore x 25.5" stroke, LP 
cylinder 20.25" x 36". 

Beam operating length 10ft. 

The flywheel is of local make, marked Sar- 
geants Engineers, Brisbane. The original fly¬ 
wheel may have been smaller. 

The engine is believed to have been origi¬ 
nally used by James Tyson for pumping water 
for washing sheep prior to shearing on the 
Darling Downs about 1881. 

In 1895 it was moved to Lars Anderson’s 
sawmill in Esk and continued in use there un¬ 
til 1946! 

It was acquired by the Qld Museum in 
1968 and stored until it was restored for dis¬ 
play in 1973. On November 22nd of that year 
it was run on compressed air for the first time. 

It’s a great shame that such a rare and 
original engine has to languish in storage, I’m 
sure Chris Lloyd would welcome any help to 
redress the situation! 

More from Burgh 

Now for the next selection from Burgh’s 
Modern Marine Engineering of 1872. Fol¬ 
lowing on from the double trunk engine I 
thought the air-pump trunk engine would be 
of interest: this set of engines was built by 
Napiers and fitted into the ’Armour Cased 
Iron Ship HMIS Hector'. 

Included is a magnificent cross-section 
drawing of the ship showing how the engines 
were set low in the hull to protect them from 
enemy fire. 

Incidentally, another snippet of informa¬ 
tion on practice in those days came from Eric 
Abbott, one of my QSVMS associates. It 
seems that when going into action the early 
steam warships were ordered to reduce boiler 
pressure to a couple of pounds above atmos¬ 
pheric. This was to prevent an explosion if a 
boiler was hit by a shell! Thus the engines 
were designed to run with maximum con- 
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denser vacuum, and high boiler pressures 
were of limited value. 

Thus ran the wisdom of their Lordships of 
the Admiralty! 

Back to Burgh — in order to keep the en¬ 
gines down to a reasonable width, each piston 
had two piston rods, set at approx 2 o’clock 
and 8 o’clock so they passed one above and 
one below the crankshaft. 

Instead of a crosshead and return connect¬ 
ing rod as was the norm for these engines, the 
air pump was made in the form of a large 
trunk to which the piston rods were attached. 
From a bearing in the centre of the trunk the 
connecting rod transmitted the power to the 
crankshaft. 

A study of the drawings will give an idea 
of the setup, and these are a few of the princi¬ 
pal dimensions: 

Nominal HP 800, cylinder bore 82", stroke 
48", diameter of air pump 43", depth of piston 
14", diameter of crankshaft 16.5", length of 
connecting rod 8ft 9ins. 

Details of the ship are length 280ft, beam 
56ft 8ins, depth 38ft 2ins. The 2 bladed screw 
was 20ft dia x 25ft pitch. Nowhere among the 
mass of information is there any mention of 
RPM or steam pressure... 

That seems to be about all for this time; 
happy steaming! 

#* 


Multi-Hole 
Blast Pipe 

by Rod Sullivan 

Following the article in AME, 
July-August 1993, page 21, regard¬ 
ing multi-hole blast pipes, my son 
fitted one to my Vfc scale Shay with 
immediate benefit — you could 
even hear the difference! 

However, after many hours’ 
steaming we literally ran out of 
puff, the cause being the soft piston 
packing wearing out and becoming 
caught in the holes of the blast pipe. 

So the multi hole blast pipe has a 
dual benefit for those of us who use 
soft packing: it improves the blast 
and also tells you when to check 
your piston packing! Now, if the 
packing came in three colours, I 
would know which cylinder to 
check — not an easy job on a Shay! 
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Galston NSW 

The Galston Valley Railway braking re¬ 
quirements as reported in the November- 
December 1996 issue, on page 16, has been 
changed. The information as published was 
correct at the time of AME going to press. 
The following is taken from the December 
1996 copy of the Galston Valley News... 
bmc. 

The braking matter has been finalised by 
the following statement from the Board of Di¬ 
rectors: 

“As braking requirements of trains are 
fully covered by the Operating Codes of 
AALS and our own club, all trains operating 
on the Galston Valley Railway are to have 
DEMONSTRATED EFFECTIVE BRAK¬ 
ING, there is to be no restriction on the type 
of brakes fitted.” 

A letter from the Chairman pointed out 
that the one exception is that brakes acting 
directly on the rails are prohibited....bmc 

Hornsby Model Engineers Co-op Ltd 
Location: 29 Mid Dural Road, Galston 
Public Running: Second Sunday 

Ulverstone Tas 

Excessive rain this year has kept the site in 
a completely saturated condition. This did not 
mean that the club members sat back and did 
nothing. Driven by their enthusiastic president 
members have completed the club’s new rid¬ 
ing truck storage shed. The four pointed 
tracks leading into the shed have eliminated 
the awkward storage problems of the past. 

The small membership does not reflect in 
the output of members. It is pleasing to note 
that there are six new steam and three diesel 
type locos under construction. At the time of 
reporting preparations were also under way 
for the 1996 Run Day and Exhibition on No¬ 
vember 24. 

North-West Model Engineering Soci¬ 
ety 

Location: Maskells Reserve (2k. east of PO 
on Highway), Ulverstone 
Public Running: 3rd Sunday 

New Plymouth NZ 

The driving of the “Golden Spike” a few 
weeks ago marked the conclusion of a major 
maintenance programme of the track. This 
was the removal of the plant mix from be¬ 


tween the rails, chipping away the rust and 
filling between the rails with road chip. 

Work has restarted on the restoration of 
McLaren 725, the club’s full sized steam 
roller. Restoration work is also well under 
way on an Aveling & Porter traction engine of 
1912 vintage owned by two club members. 

New Plymouth Society of Model & 
Experimental Engineers Inc 
Location: cnr. Gilbert and Liardet Streets, 
New Plymouth 

Public running: Every Sunday 

Bendigo Vic 

The Woodvale 7 Vi" Electric Tramway is 
situated 12k north of Bendigo and is believed 
to be Australia’s only passenger carrying 
model tramway with working overhead wir¬ 
ing. Steam and diesel electric also run on the 
one kilometre track. Membership is informal 
in that there are no rules except common- 
sense, safety and consideration of others. 
There are no membership dues and therefore 
members have no rights. Running is every 
weekend with week days by appointment. 
Contact is John Beckett (054) 46 1742. 

Woodvale 7W Electric Tramway 
Location : Jobes Lane, Woodvale 
Public Running: Unknown 

Durban South Africa 

The AGM saw the election of a new Secre¬ 
tary, Gary Lambert and a few changes on the 
Committee. The balance of the executive re¬ 
mains the same. (The members must be 
happy). The past year has been very success¬ 
ful for DSME with enough revenue generated 
to pay contractors to build a public toilet, in¬ 
stall a hot water supply both within and out¬ 
side the premises, buy a new compressor, 
complete the anti-tip rail and maintain the 
property and railway to a good standard. A 
hydraulic lifting turntable has been installed 
and the introduction of a trackside controlled 
signalling system is well under way. A once a 
month mid-week Pensioners Work Day has 
been started to enable consistent progress to 
be made on the various ongoing projects. So 
far it has worked well. 

Planning is well under way for the Na¬ 
tional Steam Meet in 1998 which will be 
hosted by DSME. This is the major event in 
the South African live steam calendar and 
this year was hosted by Pietermaritzburg MES 
with 28 locos from 12 societies in attendance. 


Durban Society of Model Engineers 
Location: Kellaway Hall, Hinton Grove, 
Virginia 

Public Running: 2nd Sunday 

Invercargill NZ 

Southland SME has reached their 40th 
year and one thought is that they could hold 
celebrations to coincide with the opening of 
the new extension. Parts of the outside track 
have become misaligned due to the effects of 
ice during the Winter big freeze, not a prob¬ 
lem many of our Australian readers would be 
familiar with! 

Splinters seem to be having a resurgence 
of interest. Not the kind you get from a piece 
of timber but rather a 300mm long freesailing 
fun boat which was all the rage some years 
ago. They are of balsa construction and ideal 
for beginners. 

Council has given consent for the new 
building and the site is being surveyed. The 
next step is the working bee to pour the floor 
so the builders can move in. 

Southland Society of Model Engineers 
Inc 

Location : Surrey Park, Invercargill 

Public Running: Unknown 

Mackay Qld 

The Mackay members are about to embark 
on another building restoration project. A few 
years back they acquired the old Farleigh sta¬ 
tion building which was moved to their Plan- 
lands site and restored as a clubhouse. Now 
they have succeeded in acquiring the station 
building and signal box from Paget (a suburb 
of Mackay). The signal box will be used as 
such and will be located just to the south of 
the existing station building and the Paget 
station building will be located near the 
steaming bays where it will provide storage 
space and an additional toilet. 

Mackay Society of Model Engineers 
Inc 

Location : Muller Park, Planlands, Mackay 
Public Running: 1 st Sunday 


Club Roundup contributions 

AME is pleased to receive club newslet¬ 
ters for consideration in this section. News¬ 
letters are often a good source of articles, 
which we appreciate all the more, but most 
of all they help us keep in touch. 

It is often difficult to decide what to 
publish and what to leave out. and the task 
of selecting material for a wider audience 
takes a lot of time. Also, there is always the 
risk that AME will publish something that 
the club considers sensitive. Please help by 
sending a “press release” page with your 
newsletter, or highlight the items you think 
we could use. We’ll give first preference to 
clubs that help us out this way. 

bmc 


Australian Model Engineering 


January-February 1997 








Moorabbin Vic 

From time to time one hears complaints 
that some clubs are only interested in locos... 
not so in SLSV. At a recent meeting the theme 
was models on the table. How’s this for a line 
up: a part-built 0-4-0 battery electric loco, a 
Metre Maid, a tool and cutter grinder from 
the M.E.Workshop design, a plank-on-frame 
model of blue gum clipper Harriet McGre¬ 
gor built in Hobart in 1870, 5" gauge VR H 
class loco, 3" Burrell traction engine, a Blow¬ 
fly chassis, a Winters s/c vertical marine en¬ 
gine and a 5" gauge gondola riding truck. 

The new Char Bunker has been installed 
inside the tower structure of the pedestrian 
bridge. Originally a rectangular heating oil 
tank it has been divided into two compart¬ 
ments, one for medium char and one for 
coarse char. The next major project will be the 
replacement of the pedestrian bridge walk¬ 
way. 

Steam Locomotive Society of Victoria 
Inc 

Location : 128 Rowans Road, Moorabbin 

Public Running: 1 st Sunday 

Gisborne Vic 

The recent AGM saw a new name for The 
Gisborne District Steam & Engine Society 
Inc. They are now known as The Gisborne 
Vintage Machinery Society Inc., a name 
which is not so much of a mouthful but still 
reflects what the Society is all about. The 
election of officers saw the president, secre¬ 
tary and treasurer returned with changes in 
some other positions. 

Work on the Perry locomotive has contin¬ 
ued to the stage where restoration is basically 
completed. On the 714" gauge, the passing 
loop past the station was completed and very 
effective at the rally. The club diesel loco has 
been rewired, transmission overhauled and an 
access door installed. The Ruston Hornby 
portable engine has had its tubes removed for 
replacement. All in all it has been a good year. 
Plans are well under way for next year’s Gis¬ 
borne Vintage Engine & Steam Rally to be 
held in May which will feature all types of 
machinery manufactured and distributed by 
A. H. McDonald & Co. as well as vintage 
vehicles and machinery, models. Perry No. 9 
loco in steam, and the usual train rides. 

Gisborne Vintage Machinery Society 
Inc 

Location : Steam Park, Webb Cres, New Gis¬ 
borne 

Public Running: 1st Sunday of month 

Edgeworth NSW 

The Lake Macquarie workers have been 
kept busy. The dual gauge has been separated 
to separate the 5" and 7 l /4" steaming bay. This 
will mean that 5" locos will no longer run out 
of track by missing the point. New steel picnic 
tables are appearing all over the park and a 
new circuit has been installed in the steam 
shed for specific use by welders. More con¬ 
crete has been poured at the 5" gauge station 
around Clarence Signal Box and the unload¬ 
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ing area of No. 1 platform. Displays have been 
staged at Maitland Steamfest and at the Model 
Railway Exhibition at the Richmond Vale 
Railway Museum at Kurd Kurd. 

The Maitland Steamfest display included 
28 locomotives ranging from 1 3 A" to 7'A" 
gauge, petrol and steam. There were also five 
stationary engines and two traction engines. A 
fairly wide variety of rolling stock in 5" set 
the display off nicely. The club also operated 
the portable track over the two days, giving 
1700 rides with three locos officiating. 
LMLSLS have been presented with a Certifi¬ 
cate of Appreciation by the Maitland Steam¬ 
fest Committee for their support over the 
years. 

Lake Macquarie Live Steam Locomo - 

tive Co-op Society Ltd 
Location: off Velinda Street, Edgeworth 
Public Running: Last Sunday except De¬ 
cember. 

Auckland NZ 

A feature of club meetings which is a long 
standing tradition at ASME is the Bits and 
Pieces segment where members bring along 
their current project or some item of interest. 
Over the years there has been a vast and var¬ 
ied lineup of all manner of models and equip¬ 
ment. A recent example of the unusual was a 
metal spraying unit for zinc, and a partly 
made mould for a doll’s head which had been 
produced by spraying zinc onto a carved mas¬ 
ter pattern. The spraying unit is basically an 
electrically heated pot in which zinc is melted, 
coupled to an air gun which blows the molten 
zinc through the air onto the master pattern in 
the same way as a paint spray gun. 

Work on the electric loco trolleys pro¬ 
gresses well. They are to be painted yellow 
with upholstered seats. The little club loco de¬ 
stroyed by vandals as reported some months 
ago is being rebuilt into a battery electric. 

Auckland Society of Model Engineers 
Inc 

Location: Petersen Road Reserve, Waipuna 
Road, Pan mure 

Public Running: Every Sunday 

Model Engineering Association 
of New Zealand Inc. 

MEANZ was originally set up under the 
name of National Association of Model Engi¬ 
neering Societies (NAMES) as the voice of 
the hobby in New Zealand in much the same 
manner as AALS in Australia. So far they 
have been making positive progress with gov¬ 
ernment departments though the OSH 
“Amusement Devices” have taken up much 
time. At this stage the Australian AMBSC 
boiler codes seem to be in favour with OSH 
“Engineering Safety”. Australian readers will 
be very familiar with what the Kiwis are now 
going through, and no doubt hope that com- 
monsense will also prevail with the authorities 
across ‘the ditch’. 
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Coming Events 

11 January 

Last run at Tullamarine 

Join the crew of the Tullamarine Live 
Steam Society (Victoria) for a farewell 
run at their Springbank site. From 10 till 
late! 

22, 23 February 

5th Annual Invitation Run 

Lake Macquarie LSLS 45th birthday 
Off Velinda St. Edgeworth. 

23,24 February 
Open Weekend 

Hamilton Model Engineers, NZ 

1,2 March 

Great Little Train Show 

Invercargill NZ 

8, 9 March 

Open weekend, Taurunga NZ 

Members of the Taurunga M&ME invite 
all model engineers to a fun weekend at 
their track in Memorial Park. 

8,9 March 

Scoresby Steamfest 

1200 Femtree Gully Rd, Scoresby 

28,31 March 

AALS Convention, Railway Park, 
Cobden Vic. 

Contact Sec. Ian McArthur, 14 Peter 
Street, Cobden 3266 (055 951195) 

17,18 May 

Gisborne Vintage Engine & Steam 
Rally, Gisborne Steam Park 

Open to public 10am to 4pm . Adults 
$5, pensioners $3 children under 16 free. 
Camp sites avail. Fri to Sun. 

Features steam engines, vintage vehicles 
and machinery, models, train rides. Hot 
food and drinks avail. 

17,18 May 

Stveef Pea and Blowfly Invitation 
Run 

The SLSV Moorabbin, Vic. 

5, 6 July 

Bendigo National Exhibition 

The Bendigo Society of Model Engi¬ 
neers are holding a national exhibition at 
the Leisure Centre, Kangaroo Flat. Or¬ 
ganised by Events Bendigo. Further in¬ 
formation from: 

Peter Robinson (03) 5447 8667 or 
Events Bendigo, Stephen Cole, Phone: 
(03) 5444 4144, Fax: (03) 5443 4268. 

8 to 12 January 1998 
International Model Engineering 
Expo, Tauranga NZ 

Model exhibition, hobby displays, work¬ 
ing demos, road vehicles, railways 2>/2", 
3Vi", 5" and 7 I /4" gauges. 

Registration forms now available 
from: 

Expo 98 Secretary, 326A Devonport 
Road, Tauranga NZ 
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Two Internal Combustion Engines on 
the Smell of an Oily Rag 


By Paul Dutton 


‘Photos by ‘Wayne Lartgty. Drawings forpublocation by JfeiC Qrafiam 


I started these two engines — a five cylinder radial and a single 
cylinder — about a year ago. Although I haven’t finished them yet, I 
thought it would be good to share my experiences with readers of AME 
who might like to “have a go” themselves. 

Internal combustion engines are challenging to make, and even 
more so if you want to make them for next to nothing. I didn’t want to 
have to buy material, because I was unemployed. No one seems to 
want a typewriter mechanic of 20 years’ standing any more, since 
computers have taken over, but a tight budget wasn’t going to stop me 
building them! 

I did not prepare drawings except for a few abstracts to see if the 
parts fit. The designs came “out of my head” as I went along, and my 
head was scratched a lot, I can tell you! 

Projects like these can start in strange ways. I had built a small die 
casting die, and had taken it to a casting firm to see if it could be used. 
While waiting for their remarks on the die — which took them six 
months to come up with — I started on the five-cylinder radial engine. 


A closer look at the master cylinder showing the roller rocker, the rollers 
hadn 't been made at the time of photography. 


The five cylinder radial engine. Gears, cams and roller rockers 
are shown in front of the engine. 

The five-cylinder radial 

This engine is machined from solid aluminium with a bore and 
stroke of 33 mm x 33 mm, giving a total capacity of 141cc. A 
compression ratio of 8:25 maybe a bit high, but that is just the theory 
— I won’t know the actual compression ratio until it is finished. 

The crankshaft is made from solid S1214 steel. A jig had to be 
built to offset the crank so the crankpin could be machined in the 
lathe. The rear sub-shaft is pressed together. Cylinder liners are also 
S1214 steel, machined from solid. It may not be the ideal material: I 
would have preferred cast iron, but that’s all I had at the time so the 
choice was made for me. 

Pistons are aluminium, with two cast iron rings each. The rings 
are not split at the moment — there are a dozen ways to do the 
splitting, but I have developed my own, one of which I’ll mention 
later. 

The next challenge was gears. At first I thought I would have to 
get them made, then I thought about copying gears, so I found two 
Tamiya gears left over from my model car days. One gear had 50 
teeth, the other 25.1 ground a tool bit (a broken centre-drill) to match 
the tooth profile, and fitted it into a hole in a 12mm steel shaft which 
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I had drilled and tapped to hold the tool. When fitted into the collet 
chuck in the milling machine, it worked very well. 

The gear blanks were made to the same diameters as the Tamiya 
gears, again in S1214 steel. Dividing was done in the rotary table. I do 
not have dividing plates, so I had to go by degrees for each tooth: 7.2 
degrees for the 50t and 14.4 degrees for the 25t. 

This gave me all my gears. Now I know they don’t have correct 
involute tooth form and are not perfect, but they look good and they 
work. I even impressed myself after making them — my father thought 
I had wrecked one of his geared electric drills! 

Valves are 13.5mm diameter, with 5mm stems reduced to 4mm 
where they sit inside the port. Normal C type spring retainers are used; 
the springs came from local supermarket. Valves are 316 stainless steel 
— this is lovely stuff to machine in the lathe (even on my “heap”). I 


A view from the rear of the radial engine. 


The cylinder head showing the valves and springs, C retainers, rocker 
supports and roller rockers. 


A closer look at the rear of the radial engine, the larger hole at the top 
is for the carburetor. The keyway in the centre shaft is 3mm x 2mm. 


scrapped a few that were too loose — I wanted a tolerance of .01mm or 
,02mm under 5mm, and no taper. 

Drilling and milling 316 stainless steel is a different question. The 
rocker supports are made from this, and a HSS drill seemed to blunt the 
end. I asked a tool merchant what to use: “Try cobalt”, he said, so I did. 
The 4mm drill cost $4, so I wonder if a 20mm would cost $20! And 
while machining the rocker supports, I burnt out a new 7mm end mill, 
but I did finish all of them. 

Another challenge was the cams: I had no idea what the timing 
should be. I read books and books, and ended up machining two cam 
blanks which I clamped between rings on the gear assembly so I can 
adjust them when the engine is complete. When it is I’ll let you know! 

I made a jig to hold the cylinder heads for all machining operations 
to save time. 


y 


LXj 

/^mm shaft held in collett ^ 




old centre drill ground to tooth form 

GEAR CUTTING TOOL 


January-February 1997 


Australian Model Engineering 
















Valve seat and guides are phosphor bronze pressed in. 

Master and slave rods, with two oil holes at the big and small ends, 
are aluminium machined on a rotary table. Cylinders liners 2, 3, 4 and 
5 had to have a little material machined away to clear the rods, particu¬ 
larly 3 and 4, because of the different phase they take when going 
around. Dozens of little jigs were made to hold bits so some bits are 
interchangeable. 

The engine will have roller rockers and roller cam followers, which 
can be seen in the photos. Roller cams and rockers may only suit 
high-performance engines, but after testing other types in a little test 
rig I made — which I could turn over by hand — I was surprised what 
a difference rollers made. So rollers it had to be! Also, thinking about 
the drive gears, I asked myself whether they would they be robust 
enough to handle the load — S1214 is abit soft. 

Layout of the engine is piston drive, the crankshaft which drives the 
sub-shaft going through the rear gear case. The gear on the end (see 
photos), fitted with a 2 x 3mm keyway, then drives another gear as¬ 
sembly 2:1. This in turn drives the cam gear assembly (2:1) which sits 
on the sub-shaft, giving a total of 4:1 ratio. This will hopefully drive 
the roller cam followers and rockers. 

Making the key way in the gear was done in the milling machine. A 
tool bit ground to 2mm was fitted into a hole drilled into a 6mm silver 
steel shaft, drilled and tapped to hold the tool, then fitted in a collet. 
The milling head spindle was fixed so it would not move. I centred the 
gear under the spindle; then by plunging the spindle up and down and 


The author working on the radial engine. This view will give you an 
idea of the size of this model. 


When building a model such as the radial engine it is not long before a 
large collection of tiny parts begins to form. 

moving the milling table in to the tool, I soon had a keyway. I have 
done this numerous times and it has worked all the time, even on a 14" 
keyway. 

I still have a lot to do on this engine, such as machining the inlet and 
outlet ports, which are held up because of pipe. The problem was that I 
couldn’t find thin-walled aluminium tube. Bending the normal 12mm 
aluminium into twisted S forms always flattened the outer diameter, 
and I never could get a small radius curve. 

While I scratched my head over this, I started on the other engine. 
Then a friend said ‘Try corrugated bendable pipe”, but he didn’t know 
where to get it. I went to a plumber’s supply shop, where they referred 
me to a business that had it — but only in 316 stainless steel again, and 
a metre cost $18. It is very light indeed, and can be bent to a small 
radius. 

The carburettor is mounted on the rear. Fuel and air go in through 
the ports then into the gear case, lubricating the gears, then up through 
the inlet pipes (still to be made) and into the head. There are large 
passage-ways between the gear case and the crankcase so the rods and 
cranks get lubricated. 

Further plans 

At first the engine will be run as a glow-plug but my hopes and 
dreams are for it to run on spark. This of course calls for plugs, coil and 


A general view of the engine. It is still not quite ready for firing! 
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distributor. A local model shop has >/4 x 32t NGK plugs — but at $45 
each. I hope to find some cheaper, or I will try making my own, which 
I have done some work on. Getting the ceramic insulator tubing is the 
problem: I will try moulding my own out of hobby ceramic. 

At the moment the radial looks good, although you can see in the 
photos there are numerous small nicks and scratches here and there, 
which I don’t like. I will try to remove these somehow — I have 
thought of making a de-burring machine. The finish on some of the 
steel and aluminium parts should be better — this is partly my fault and 
partly caused by my early Taiwanese lathe (19 years old) which has 
some very badly machined parts. You have to hit it and pray for it to be 
accurate. With some of the parts I made more than needed, just in case: 
in the end I have some bits left over, so maybe I’ll make another engine 
out of these. 

Splitting the rings 

To split the rings, I get a small block of aluminium or steel that is 
half the diameter of the rings and fairly square. I place the ring blank 
up against the fixed jaw of a machine vice, then place the block up 
against the ring, get a sharp but solid modelling knife wider than the 
block, and place it on top of the block so it only aims for one side of the 
ring. Then, keeping fingers here and there to keep things steady, I 
slowly close the vice jaw. The blade will then slowly cut through the 
ring. It is so easy, you will get a bit of a crushing on the other side 
maybe and a burr or two but clean it up with a file and that’s that! This 
has worked on my cast iron rings, which are relatively pliable — it may 



The single-cylinder engine 

As I said before, when I was thinking about the inlet pipes I started 
on another engine. It is 50cc, with bore and stoke 40 x 40mm. The 
crank shaft is machined from solid, the same as the five-cylinder radial. 
The cylinder liner is cast iron and the piston is aluminium with two 
rings. 

The single-cylinder engine is belt-driven with a single overhead 
cam, and of course roller rockers and roller cams. (Looking down the 
oil filler on my father’s Hyundai Sonata, I saw that it too has roller 
cams. I was going to remove the cam shaft covers, but he didn’t like 
that idea — he’s thinking of putting a lock on the bonnet). 

One of the photos shows the partly assembled engine carburettor 
camshaft and roller rockers. The cylinder head and crankcase are made 
of 7075 aluminium, which is lovely to machine: it seems to have a 
brittleness about it and machines to a bright finish all the time. Another 
photo shows the dismantled carburettor throttle barrel (18mm diameter 
in the main body) then the fuel chamber and the needle valve. 



The 50cc engine, carburetor, roller rocker and cams. Also shown is the 
pulley and camshaft, pulley and cam-shaft. 

What you end up with 

Both engines look a bit stodgy to me — too squared off and maybe 
not technically correct, but you can never tell what you will end up 
with when you design things from scratch. I wanted the radial to look a 
bit old-fashioned, with rockers and push rods sticking out all over the 
place. I don’t think you would find a modem radial with overhead cams 
and electronic ignition fuel injection etc. 

Possibly when these engines are finished, I may start on an in-line 
four-cylinder with supercharger, overhead cams and roller rockers. Or 
maybe a Rolls Royce Merlin, or a Napier Lion with three banks of four 
cylinders — although I heard that Mr Blackmore of Bentley BRII fame 
was working on this. My real wish is to build something that no one 
has already built. Maybe a three-rotor radial aircraft engine. Or maybe 
... Hold on — where’s that lump of 7075 ... ! 



The carburetor components for the 50cc engine. 



Looking down the business end of the 50cc engine carburettor. 
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Drills and Drill Sharpening 

by Stuart Daniels 


D rill sharpening is one of the most difficult 
processes that a fitter has to learn and it 
is very difficult to describe how by the written 
word, and I’m not going to try. I have in¬ 
cluded a diagram of a conventional morse ta¬ 
pered shank drill, a straight shank or jobber 
drill uses the same terminology. The descrip¬ 
tions in figure 1 might help you to understand 
the guidelines on resharpening your drills. 

The other drill point forms that I have in¬ 
cluded in this article are very useful in our 
hobby — you will probably encounter a use 
for each one! 

Drilling brass or bronze 

One of the problems you might encounter 
is that the shape of a conventional drill point 
will cause it to dig-in on brass or bronze — 
often pulling the drill deeper into the material. 
This is easily prevented by grinding the lead¬ 
ing edge of the drill face along the lip length 
with a zero rake angle. The amount that you 
need to grind the edge back by is minimal and 
does not need to be as much as is illustrated in 
figure 2. Hold the drill vertical and touch the 
drill face on the side of the grinding wheel to 
give it a small flat land. 

Drilling sheetmetal 

The next type of drill is a sheetmetal drill 
which is very handy when you are drilling 
sheet copper, such as boiler tube plates. This 
point form (figure 3) is not easy to sharpen — 
you might need to have a couple of goes to 
get it to work properly. I usually try it out on a 
scrap piece before the real thing. The centre 
point needs to be ground to a point so as to 
cut into the sheetmetal before the outer cutting 
edges make contact with the metal. The sharp 
point makes this type of drill easy and accu¬ 
rate to locate because the point nestles well 
into the centre-pop marks. 

A sharp grinding wheel with a good square 
comer makes sharpening the sheetmetal point 
form a lot easier. 



Fig 2. Zero Rake Drill Point 


overall length 
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Fig 3. Sheetmetal Drill Point 


Flat bottom holes 

Flat bottom drills are a must when you are 
making clack (check) valves etc. I grind the 
drill flat first, then grind the clearances on af¬ 
ter. Back clearance has to be ground on it to 
enable it to cut. Again, I always try it on a 
scrap piece before using on the main article. If 
you have not used one of these drills you may 
not be aware that you must first drill the hole 
with a conventional drill to its full diameter 
and near to full depth before trying to use the 
flat bottom drill, otherwise the flat bottom 
drill will stagger off all over the place. 1 al¬ 
ways keep a separate collection of flat bottom 
drills as well as the conventioal drills, this 
saves me sharpening them each time. 

Stitch or chain drilling 

If you do not have a milling machine and 
have to drill holes that overlap, to cut out ma¬ 
terial, a stitch drill will be a big help to you, 
see figure 5. It’s a flat bottom drill but with a 
pip in the centre to engage with the material 
first to stop it from wandering or deflecting 
into the previously drilled holes. 

Centre drills 

The center drill is used to enable more ac¬ 
curate location of the twist drill, and to assist 
in starting the drill in the correct location — 




Fig 6. Centre Drills 


particularly when drilling in the lathe. They 
come in a variety of sizes from the small 
No. 1 at W diameter to No. 8 at 3 A diameter. 
Keep the centre part sharp and the revs up 
high and you won’t have any problem with 
them. If you work out the revs you will find 
that the slowest you run them at is 1000 
revs/min. 

If you break a tip off inside your job it 
means starting again as you cannot drill it out 
as it is very hard, and usually if you try to dig 
it out the job becomes damaged too badly 
anyway. 

Of the three illustrated in figure 6, the cen¬ 
tre one is the one that you have most likely 
seen. The lower one, which has a curve on its 
lip, is fairly rare. 

Web thinning 

This is a process you may need as your 
sharpening skills accelerate and your twist 
drills are getting shorter. The normal twist 
drill web is tapered thicker towards the shank. 



A handy drilling jig for radial chain drilling 



Fig 7. Web Thinning 


As the drill gets shorter, the web becomes 
wider, so you’ll need to grind back the web 
from time to time. Figure 7 shows you how. 

Cutting speeds 

Having perfected the art of sharpening you 
may appreciate the need to preserve the cut¬ 
ting edge — to avoid resharpening after every 
use! Find a cutting speed chart you are com¬ 
fortable reading and use it. Speeds vary ac¬ 
cording to the type of material being drilled 
and the diameter of the drill bit. 

The following simple calculation may also 
be used. 

= 300v 
" d 

Where n = revs/min; v = cutting speed in 
m/min; d = diameter of drill in mm (in the 
case of centre drills a diameter about half way 
along the 60° taper should be used). 

As a general rule of thumb, the larger the 
drill bit, the slower the speed and vica versa. 

gk 
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W elcome to a new column for 1997. 

Tracks ’n’ Trees is about garden rail¬ 
ways — we have had several articles related 
to this fascinating subject over the years and 
now the following is strong enough to formal¬ 
ize a place in AME. The main contributor will 
be Paul Trevaskis, Paul will have a lot of help 
from Gary Warton and his Rails in the Gar¬ 
den publication as well as guest contributors. 
Because the names and quantity of contribu¬ 
tors will vary with each issue the contributors 
name will precede their section. 

Most of the model locomotives that feature 
in this section are live steam. However, as in 
the larger gauges, there is a tendency towards 
non-steam locomotives — these will be in¬ 
cluded as well. 

I would like to congratulate Gary Warton 
for taking the time to produce his excellent 
publication Rails in the Garden. Gary has 
also gathered a band of followers as an infor¬ 
mal group. The group can be identified by a 
distinctive uniform — a dark green apron em¬ 
blazoned with the logo Rails in the Garden. 
The group put on a display with a portable 
track on 9 and 10 November at the Campbell- 
town Steam and Machinery Museum NSW. 
(Queensland doesn’t have a monopoly on 
steam museums Dave!... ed). The big shed at 
the museum came in handy because the port¬ 
able layout is 11 metres long and 6 metres 
wide! 

Paul Trevaskis 
Brisbane garden railway group 

Over the last few years there has been re¬ 
newed interest in the smaller gauges and 
scales ie. gauges O and 1 in half inch and 
16mm scales. There are groups established in 
all capital cities except Brisbane and sur¬ 
rounds. However I have had letters from two 
gentlemen recently who are looking for track. 
So if anybody in the Brisbane area is inter¬ 
ested any inquires would be greeted with open 
arms. There is something about “Watching the 
trains go by” in good company. Also by get¬ 
ting together track can be bought at a reason¬ 
able price. All letters via the editor please. 

Track spikes 

Laying your own track has always been the 
most cost effective method for the gauge 1 
and O gauge garden railway. The rail has al¬ 
ways been available however track fixing has 
been a problem as there were no proper track 
spikes readily available locally. Argyle loco¬ 


motives have solved this problem with the 
production of steel spikes with a flat offset 
head. The spikes are 9mm long 1mm thick 
and the head is 1.5mm diameter They grip 
well into soft wood and will seize solid with 
time outdoors. They are available in half kilo 
bags, which is about 5000 spikes, for $10 plus 
$3 postage anywhere in Australia. The ad¬ 
dress is: Argyle Locomotives, 241 Belgrave - 
Gembrook Rd. Clematis, VIC, 3782. 

From Rails in the Garden 
Gardening Tips 
by Michael Bickford 

Some notes on successes to date in the hor¬ 
ticultural side of things on the Berowra & Na- 
lya Tramway, looking at Australian native 
miniature trees in particular. Remember that 
the climate and soils are probably different in 
your area so you may have different results to 

In order to set the scene around our rail¬ 
ways in the garden we need to try and mini¬ 
aturize the plants in the immediate vicinity of 


our trains Background plants can be larger, 
however overall appearance and perspective 
are important. My aim has been to try and 
achieve an Australian appearance to my rail¬ 
way however it is not that easy. The search 
continues for a miniature eucalyptus (or Gum) 
tree. Size is all relative — a 20 metre high tree 
in 16mm scale is about one metre tall. 

I have discovered that there are some mini¬ 
ature Australian native shrubs being cultivated 
and available to try as garden railway size 
trees. They may need some trimming to ex¬ 
pose the trunk and make them more tree-like 
as they grow. 

Baeckea Virgata (Dwarf Form) 0.3m 
high, 0.5m spread. 

Dense little shrub, olive green foliage with 
white flowers in summer, sunny or part shade, 
very hardy. Grows rather flat-topped but is 
readily available and almost indestructible in 
my garden. 

Melaleuca Incana (Dwarf Form) 0.5m 
high, 0.5m spread. 

Compact dwarf shmb, soft foliage, frost re¬ 
sistant, yellow flowers in spring (maybe)Sus- 
ceptible to summer humidity bum-off of the 
leaves in Sydney area, but does recover. 

Melaleuca Thymifolia (Cotton Candy) 
0.3m high, 0.3m spread. 

Compact dwarf shrub, mauve/purple flow¬ 
ers spring to summer, frost resistant, very 
hardy, will tolerate boggy positions. Exquisite 
little jewel of a shrub that seems to thrive in 
Sydney. I Have found it in a number of nurs- 



An indoor garden railway! Jack MacMicking (far left) and Gary Warton (next to Jack) discuss 
the finer points of small scale steam to very interested onlookers at the recent Campbelltown 
Steam and Machinery Museum’s Expo weekend. 
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Some other non-native shrubs to try. Pitto- 
sporum (green globe) 0.5m high, 0.3m spread 
Small, green tree-like shrub Chinese Elms. 

Various small leaved shrubs, especially 
Hokkaido which has leaves about 3 to 4mm 
long and grows about 0.3m high. 

Where to get them 

Locating some of these plants can be hard 
but specialists such as Bonsai nurseries can 
provide some little jewels. The Baeckea can 
quite often be found in places like Coles, for 
as little as $2.00 for a baby plant 50mm high, 
which will grow quickly to maturity. I have 
found many interesting plants at Parry’s Na¬ 
tive Nursery on the Woy Woy road at Kariong 
near Gosford NSW. 

Good gardening. 

Brian Carter 




While on the subject of Michael Bick¬ 
ford’s Berowra & Nalya Tramway I would 
like to share a special event. On 26 October 
1996 the B&NT was officially opened! 

I must admit it was the first time I had 
been to the opening of a garden railway — 
and 1 hope it won’t be the last. There was a 
real family atmosphere: the large number of 
garden gauge modellers and their families 
who came to join the festivities gave me the 
impression that this was a special 
band of modellers. The back yard 
space wasn’t like the large areas I 
am used to at the larger gauge 
meets, but everyone had plenty of 
room to move about. 

Michael’s 32mm (0) gauge rail¬ 
way is mainly for locomotives of 
16mm to the foot scale. Although 
any scale of loco that can run on 
32mm gauge would be okay. The 
track follows along the back and 
down one of the side fences then 
meanders through the yard in a 
roughly triangular shaped layout. 

Congratulations on your 
achievement and may you have 
many years of enjoyable railroading 
on your tracks in the trees. » 


Michael Bickford’s battery-electric loco and train ready for the ribbon cutting ceremony. 
Michael’s wife cut the ribbon at high noon to mark the official start of 
railway operations at the Bickford household.. 


An impressive line-up of 32mm narrow gauge live steam locomotives on the "steaming bay ’’. 



A Mamod ® live steam loco fitted with radio control gear 
heads a goods train through the station. 


Marmaduke leads a mixed goods through one of the more formally 
sceniced parts of the line. 
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The MPS Digital Readout 


Story and photos by Brian Carter 



(1) The Micro Position Sensor. Note the inch/metric and zero "buttons ” on the membrane 
cover. An important space saving feature is the method of measuring, using an extendible 
stainless steel wire (left), similar in principle to a tape measure. 


T his started out to be a simple review of an 
interesting product that I hinted at a few 
issues ago. As you can see it has grown into a 
workshop article of almost epic proportions! 
I’d like to share what I found with the Micro 
Position Sensor (MPS). The standard MPS 
($415 incl. post) has a five digit and minus 
sign position display with a maximum meas¬ 
uring range of 400mm or 16" and a display 
resolution of 0.01mm or 0.001". The en¬ 
hanced MPS (EMPS) ($450 incl. post) has a 
six digit and minus sign display with a maxi¬ 
mum measuring range of 500mm or 20" and a 
display resolution of 0.005mm or 0.0002". It 
is possible that by the time you finish reading 
this story, the cost will be irrelevant. 

The photos and captions describe how I 
fitted the MPS unit to two machines in my 
workshop. The article text describes the MPS 
unit and a few ways you can use it. 

What is an MPS? 

The Micro Position Sensor is a digital po¬ 
sition readout that will give an easy-to-read 
measurement on a single axis of a wide vari¬ 
ety of machinery. The MPS makes graduated 
dials, and allowing for backlash, redundant. If 
you have ever enquired about the “standard” 
industrial type of digital readout system for 
your machinery you will find that you have to 
outlay $2500 to $3000 or more for a two-axis 
system (even more for a three-axis unit) and 
you’ll need one fitted for each machine you 
have! With the MPS unit you can start with 
one and add more as funds and needs permit. 

I’ll show you how you can get by with one 
MPS unit, but two units would be highly de¬ 
sirable as most work involves tools or work 
pieces moving in two directions. Because of 
the flexibility of the MPS, two units would 
give you all the measuring capability you are 
likely to need. 


Warning 

The MPS is not a toy — this British made 
product has been precisely engineered and has 
stood up to a few mishaps quite well. A word 
of warning though — Don’t let go of the 
wire if you have it extended — I did and the 
result is not a pretty sight! The unit had to be 
dismantled to unravel the wire from the wind¬ 
ing dram. I was present when it was disman¬ 
tled and was very pleased with the 
construction of the “working parts”. You 
shouldn’t have a problem if you treat it well. 

Some features 

The LED readout of the Micro Position 
Sensor is automatically updated as the axis is 
moved. The most common use for the MPS 
would be the X and Y axis of a milling ma¬ 
chine table or the X and Z axis of a lathe. The 
idea is to install the MPS and ignore the 
graduated dials of your machines. The prob¬ 
lems of backlash and/or localized wear no 
longer exist as there is a direct connection be¬ 
tween the stationary and moving parts. 


The coordinate system on 
NC-machines 

Since the MPS brings you to the fringe of 
numeric control technology, it would be good 
to gloss over the coordinate system. At least it 
may help you understand why the negative 
symbol display is part of the MPS readout. 
Numeric Control (NC) is a system where the 
machines are usually equipped with digital 
measuring displays and tool movements are 
controlled by something other than a human 
(e.g. Computer Numeric Control — CNC). I 
suppose you could say that machines fitted 
with an MPS would be MNC — Manual Nu¬ 
meric Control! 

The instruction “move the longitudinal 
slide in the direction of the headstock” is a 
very long one. Besides that, in each language 
it would be different. That’s why the traverse 
path movements with machine tools are de¬ 
scribed within the coordinate system. 



Coordinate system on lathes 

• Z-axis = Axis parallel to the turning axis 

• X-axis = Axis perpendicular to the turning 
axis 

• -Z movement = movement of longitudinal 
slide in the direction of the headstock.. 

• +Z movement = movement of the longitu¬ 
dinal slide away from the headstock 

• -X movement = see drawing 



(2) My Hafco AL960B lathe showing the mounting locations of the MPS unit. 1 - cross slide (X); 
2 - longitudinal travel — variable position clip to saddle (Z); 3 - tailstock. 
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Help! Are we on the right track? 

To help us to plan ahead, we need to know what you think about the magazine — especially if you only 
buy AME occasionally, or aren’t in a club, or have never written to us or spoken to us at a model 
engineering activity. Would you kindly read the background briefing in the Newsdesk page and spend a 
short time completing this questionnaire? It’s post-free in Australia, and we guarantee complete privacy. 

About AME and other magazines~| 

AME is published every two months. How many issues out of the last six do you have? 

□ 6. □ 5. □ 4. □ 3. □ 2. □ 1. □ None. 

How did you acquire the current issue? 

□ By subscription. Q Bought from a newsagent (bookstore in NZ). 

□ Other:_ 

If you bought this issue: was there anything on the cover that prompted you to buy it? 


Do you sometimes give or lend your copy to someone else? O Yes. 

Do you read any other model engineering magazine? □ Yes. 

If ‘‘Yes ”, please answer the next two questions <•“ O I read all or most issues of: 


□ 

□ 


□ 

□ 


Engineering in Miniature. □ Model Engineer’s Workshop. 

Model Engineer. □ Modeltec. □ Live Steam. 

© I occasionally read issues of: 


Engineering in Miniature. O Model Engineer’s Workshop. 

Model Engineer. □ Modeltec. □ Live Steam. 


□ No. 

□ No. 


Did you know that all aspects of AME — other than printing and distribution — are carried out by unpaid 
volunteers? □ Yes. □ No. 


Did you know that authors of AME articles are also unpaid? O Yes. □ No. 

We encourage a spirit of mateship or “all in the family” in AME, rather than the more formal atmosphere 
of some other magazines. Do you notice this? □ Yes. O No. 

If “Yes”, do you prefer the informal approach? □ Yes. □ No. Any comment? 


Over the next year, do you think you will be: 

Q continuing your subscription to AME ? □ letting the subscription lapse? 

□ buying AME more often? □ buying less often? □ about the same? 

About you [ 

How old are you?_. Sex: □ Male. □ Female. 

Are you in a model engineering club? □ Yes. □ No. 

Please write in your postcode (or country if you don’t live in Australia): 

Which work-life category would you place yourself in? 

□ Student. □ Retired. □ Not in the workforce, for a reason other than retired. 

Q Working, do not have dependent children. Q Working, have dependent child/ren. 

How long have you been in model engineering?_years. 

If you have any occupational background related to engineering or model engineering, please describe it 
here:_ 

How would you describe your level of enthusiasm for model engineering? 

□ Dabbler. □ Keen but inactive at present. □ Reasonably active. □ Very active. 

Other (please describe):_ 















23 How would you describe your expertise in model engineering? 

□ Beginner. □ Variable, but expert in my field. □ Reasonably expert. 

24 □ Advanced. Tick in addition if this applies □ Involved commercially. 

25 Averaged over the last year, how much time do you spend on model engineering each week ? (if it varies, 

please still try to give a rough “guesstimate”): _hours. 

26 Answers to the next question may help us to attract more general advertising and keep down the cost of 

AME. How much money did you spend on model engineering in the last 17 months ? $_ 
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Do you own at least one completed e> 

cample of any of the following' 

? [Please see notes on strict privacy. 


□ Loco. 

□ Traction/road engine. 

□ 

Stationary engine. □ Boat. 
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Tick if you built it □ 

□ 

□ 

□ 

29 

Are you currently building any of the 

following? 




□ Loco. 

□ Traction/road engine. 

□ 

Stationary engine. Q Boat. 


30 If you ticked “loco” in any of the last 3 instances, please describe it by ticking as many of these boxes as 

necessary (if you own more than one, please describe the other(s) in the margin or on a separate sheet): 

31,32 Q 5" gauge Q 7'/4" gauge O 3'/2" gat.ge □ garden railways O Other:_ 

33,34 O Steam. □ Petrol. □ Electric. Q Standard or broad gauge. □ Narrow gauge. 

35,36 □ Freelance. Prototype: □ WA □ Qld □ S Aust □ Vic □ NSW 

37 □ NZ □ USA □ UK □ Other (please specify):_ 

| About your hobby interests~~[ 

38 What is your main field of interest?_ 

39 What is your secondary interest, if any?_ 

40 How would you describe your attitude to topics in AME that fall outside these interests? 


41,42 Do you have an interest in a hobby to some extent related to model engineering (for example, HO scale 
model railroading, wood-turning, technical aid for disabled people)? 

□ No □ Yes (please specify) <•“_ 

43 Please tick any of the following that you own: □ drill press □ bench grinder 

□ welding equipment □ lathe □ milling machine □ computer. 

44 How many model engineering projects did you start in the last 12 months?_ 

45 Describe the main ones briefly (e.g., pendulum clock; lathe accessory; signals for my club): 


[ About the content of AME | 

45 Which best describes your reading of the last three issues of AME ? 

□ I read AME virtually cover-to-cover. □ I read only what interests me. □ I skim through. 

47 Do you usually read through the adverts when you first read AME? □ Yes □ No. 

48 If someone asked “What’s the best thing about AME?” what would you immediately say? 


49 What would you immediately say is the worst thing about AME? 


Which of these issues of AME do you have right now? 
□ Nov-Dec 96. □ Sep-Oct96. 


□ Jul-Aug 96. 






















Important: Please thumb through these issues (or the last three that you have) before you answer the next 
question: we want your answers to be based on a current review of AME rather than memories of what 
has been in recent issues. If you haven't the time, please skip this question. 

51 After reviewing them, please tell us which 3 articles/columns/items you liked best in those 3 issues: 

Best: _ 

Second best: _ 

Third best: _ 


FOR YOUR PRIVACY! 

We have put this panel here to safeguard your privacy. If you choose to put your contact details on the other side of this 
page, we will immediately cut out that segment after recording on it the basis for our future contact with you. 

In that way, any details you have given of equipment you own, etc, will be totally anonymous. 


5 2 What level of competence should AME generally assume in articles? 

Q A mix, as at present. O Have more simple/beginner items and fewer advanced. 

□ Have more advanced items and fewer at simple/beginner level. 

5 3 With respect to workshop tips and “quick and easy” items, should we: 

□ keep them as at present ? □ have fewer? □ have more? 

54 Do you like to read articles in long construction series, such as the recently concluded articles on the 422 

Class diesel? □ Yes. □ No. 

5 5 If you are willing to look back through the 1996 and 1995 issues, please do so, then tell us: 

□ The 1996 issues were better than 1995 ones. 

□ The 1995 issues were better than 1996 ones. □ The standard is about the same. 

5 6 Any observations on trends/content over the last two years? 


Any other comment about AME? Attach a separate sheet if you prefer. 


Please nominate an article topic you would like to see in AME: 
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Please note: The next question is to assess how many potential authors/topics we have, not to ask you 
to write something for us now. In fact we will not contact you unless you tell us to by ticking this box 
Q (If you ticked here, remember to write your contact details when asked on the next page). 


As you know, AME contains items appealing to beginners and long-time readers alike, ranging from 
major series, through stories of about a page, down to one-paragraph tips. Is there a topic you think you 
might write about at some stage? □ No. □ Yes m* possible topic(s) are on next page: 
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We want to find out whether readers would be more likely to contribute an item if we helped them to 
6 , prepare it. If you responded “No” to the last question, might you change your mind if someone with 

writing or drafting skills could work with you? □ Yes. □ No. □ Possibly. 

Would you like us to send a free guide on writing an article ? □ Yes (write your address below). □ No. 
62 if y 0U want to provide your name, address and phone number, please do so here: ^ 


(If we need to get back to you, we may not be able to do so right away; please bear with us). 


Thank you very much for taking the time to write down your opinions! 


Fold here; seal with adhesive tape or staples. 


Fold here 


No postage stamp require 
if posted in Australia 



Reply Paid 6 

Reader Feedback Project 

Australian Model Engineering 

PO Box 176 

BUNDANOON NSW 2578 

















(4) A collar made from 13 x 3mm mild steel with a 3mm diameter pin 
to attach the MPS cable. Note the groove at the tip of the pin, this 
keeps the cable ring in place. The design is the same for the tailstock 
spindle and the bench drill quill. 



(3) A home-made MPS spring clip. I made seven of these out of 18 
gauge zinc-anneal sheet. The drawing supplied with the MPS specifies 
stainless steel — 1 used what I had. The clip seems to work okay. 


• +X movement = see drawing 

I should mention at this point that the us¬ 
age of the X, Y and Z axis in this article is the 
general relationship. There are instances 
where the relationship of axis identification is 
different. 
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Number of MPS units required 

Situations such as lathes and milling ma¬ 
chine tables where two axes are in constant 
use, I would strongly recommend two MPS 
units. The beauty of this system is you can 
start with one and get the other one when you 
are tired of swapping it between X-Z (lathe) 
or X-Y (Mill) axes. 


Australian Model Engineering 


At the very most — two units will cover 
every machining operation you would have. 
Even on a mill, the Z axis (cutter depth) is 
rarely used in conjunction with the table cross 
or transverse movement. This will allow you 
to use one of the table MPS units to set the 
depth of cut and revert to table use. 

As mentioned earlier, the dedicated digital 
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(5) The MPS clip and bracket for the lathe cross slide. 30 x 30 x6x 
40mm long angle iron with a 65mm length of 40 x 6 flat steel, welded 
to one leg of the angle iron to form a bracket. 

The clip was pop riveted to the bracket. 



(6) The MPS clip and bracket for the lathe cross slide viewed from 
below. The bracket is attached to the saddle by two M6 screws. The 
saddle is usually solid cast iron at this point, so it is easy to drill and 
tap. These two blind holes are only 10mm deep. 



(7) The cross slide MPS cable pin. This was made up from 6mm 
diameter steel. The end was turned down to 3mm diameter for about 
6mm long. A small groove about I mm deep was put about 3 mm from 
the end. The groove prevents the MPS cable from slipping off. 

The cross slide was drilled and tapped M6. Note: the hole was drilled 
high on the cross slide to miss the adjusting gibs in the vee ways. 



(8) The MPS in place on the cross slide. The compound slide has been 
swung out of the way to give you a clear view. The cable pin has been 
bent down to ensure the cable is kept in a 
parallel plane to the MPS unit. 



(9) The compound slide in its normal position. The MPS cable has 
some protection from swarf and coolant splashes with the 
overhanging compound slide. With the cable pin just below the edge 
of the compound slide it is accessible for cable removal and 
replacement. It also leaves the saddle area open for the tailstock to go 
up close to the cross slide. 



(10) This is an area that requires careful thought. 1 only Imve about 
0.5mm clearance between the top of the MPS and the underside of the 
compound slide. The cross slide is wound out to its full extent to check 
clearances. If you don't have enough clearance on your lathe you can 
overcome the problem by fitting the MPS further out from the saddle. 

Make sure you have sufficient clearance when 
setting angles on the compound slide. 
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(11) The long bed of the AL960B lathe required a sliding MPS clip to 
keep the cable travel within the 400mm limit. The inverted 
components of the sliding clip bracket are shown in this view. The top 
plate (left) uses a piece of25 x 25 x 3 angle iron to slide on the lathe 
bed vee. The angle is welded to a piece of 75 x 3 mild steel. The clamp 
is fabricated from 30 x 30 x 6 angle and 25 x 25 x 3 angle is used for 
the support piece. The M8 screw and wing nut locks the clamp. 




(13) A close look at the cable pin for the longitudinal measurement. 
The 3mm diameter pin is threaded, and screwed into a hole tapped 
M3 in the saddle. This pin has a small groove machined near the end. 
Make the clip bracket first and mark out the saddle pin location 
with the MPS in its clip. 



(15) A tall operator’s view of the Z axis MPS readings used to 
measure shoulder lengths for parallel turning. Its best feature is in 
locating the bottom of blind bores and internal screw cutting. Both 
MPS mountings are located on the right-hand side of the cross slide 
to protect the MPS unit from swarf and coolant. 


(14) The arrangement for longitudinal measurement with the MPS. 



(16) Drilling counterbores and flat bottom holes in steam fittings begs 
for an MPS on the tailstock. The pin collar on the tailstock spindle is 
removable to allow the use of a lathe attachment I might write about 
one day. The MPS clip is pop riveted to the tailstock casting. 
Hint: remove the spindle before drilling the holes! 
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(19) It occurred to me with the tailstock setup that it could be 
duplicated on the bench drill. This pin clamp (see photo 4) is the same 
design as the tailstock spindle clamp. I had to remove the 
manufacturers plate from the front of the machine to allow the spring 
clip to sit flat against the casting. 


(18) A small diversion — while checking the accuracy of the MPS l 
snapped this view of my Diamond lathe tool taking a 6mm deep cut. 
It’s used to this kind of treatment! 1 like the diamond tool for three 
reasons: 1. It is quick to set up. 2. It is foolproof and quick to sharpen. 
3. It can handle a cut depth to the full length of its cutting edge with 
the greatest of ease. The slightly higher price of these lathe tools is 
quickly repaid with improved productivity. I know I don't have time to 
waste, and if you’re retired, I’m sure you don’t 
want to waste time either! 

(The Diamond Tool Holder is a regular advertiser in AME) 


(20) A closer look at the cable pin attachment (see also photo 4). 


(17) A general view of the tailstock setup. A flat sharpened twist drill 
is in the chuck ready to counterbore a hole to “exact" depth in 
millimetres or inches. A D bit would at home here also. 
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readouts have two axes for each machine — a 
very expensive proposition! 

The Spring Clip 

The drawing included in this article should 
be close to full-size (after printing) so you can 
either mark out yours directly on the material 
or photocopy this page and glue it to a sheet 
of material of your choice and cut around the 
lines. 

Uses of the MPS 
Milling machine 

The MPS can be fitted to the transverse 
slide, cross slide and quill or knee slide. One 
unit swapped around to the three positions 
would get you going, but two would be ideal. 

If you have a milling machine with a long 
table travel such as a Bridgeport®: a useful 
trick would be to set the travel or positive stop 
on the table to prevent pulling the wire out of 
the MPS unit. A sliding clip as used on the 
AL960B lathe should be used, but I would 
still set a travel stop. 

Lathe 

The MPS could be fitted to the cross slide, 
saddle and tailstock. 

Spotting holes 

When drilling in the milling machine, lo¬ 
cating the pitch of a series of holes is easy. 

Internal work 

Using a boring bar in blind holes will not 
be so difficult when you can easily see the 
depth measurement on the MPS attached to 
the lathe saddle. Determining the internal di¬ 
ameter would not be so difficult anymore. 

If you are screwcutting an internal blind 
thread, a zero setting at the bottom of the hole 
will ensure an accurate tool stop at the end of 
each pass. Again, easier diameter measure¬ 
ment of the bore. 

Vernier and Height Gauges* 

The convenience of digital readouts on 
large verniers and height gauges can now be 
obtained using the digital readout normally 
fixed to the lathe or mill. The easiest fixing 
method is to fix a backing plate to a readout 
clip, this can then be clamped using either a 
toolmaker’s clamp or a specially shaped 
socket to fit the end of the gauge. Any good 
quality measuring equipment will be hard¬ 
ened, so it will not be possible to drill a small 
hole for a pin. The answer is to super glue a 
small flat head rivet or similar to the gauge. 
Lathe Vertical Slide* 

Some lathes allow for the top or compound 
slide to be re-attached to an angle plate to give 
a swiveling vertical slide. Unfortunately the 
calibration mark for the dial is now facing 
towards the chuck, with the consequent risk of 
touching a rotating chuck while leaning over 
and reading the position. The MPS can be eas¬ 
ily read, even when turned through 90°, so 
keeping your head away from the chuck. 
Home Built Machines* 

Any home built machines, such as mills or 



cutter grinders, need cali¬ 
brated axes movement to 
make them useful. It might 
be more cost effective, and 
certainly easier, to use an 
MPS than to engrave and 
stamp the calibration mark¬ 
ings. And if you want zero 
settable dials then that is 
even more work. Another 
side benefit is that you no 
longer have to make the 
screw threads to any particu¬ 
lar pitch because the MPS 
will measure independently 
of the screws. This is particu¬ 
larly true when geared drives 
are necessary, such as verti¬ 
cal quill movement on mills, 
when convenient size and ra¬ 
tio gears are not easily avail¬ 
able or would have to be 
bought. 

Diameter readout* 

It is possible to set up the 
MPS to read diameter instead 
of radius on the lathe cross 
slide. You will need to make 
a pulley with a minimum di¬ 
ameter of 18mm and a 
groove radius of 0.2mm 
mounted on a good quality 
ball bearing and fixed it to 
the side of the cross slide. 

The sensor wire is routed 
from the MPS, around the 
pulley and back to a fixed pin 
mounted on the saddle. 

This will reduce the 
length of wire travel avail¬ 
able, but it shouldn’t be a 
problem for most lathes. 

Power supply 

The MPS can be ran off 
batteries, but you’ll only get 
about an hour out of a re¬ 
chargeable battery. 

The best way to provide 
power is via a small trans¬ 
former commonly known as a battery elimina¬ 
tor. 

I picked one of the Dick Smith range to do 
the job. When I went to plug it in the MPS 
plug wouldn’t fit. I found that the MPS plug 
wouldn’t fit anything! 

Cut off the MPS plug and you could either 
hard-wire the MPS wire to the power supply 
wire or go to Dick Smith’s and get a plug that 
matches your power pack. Solder the new 
plug onto the wire and you should be back in 
business. 

There is no point in listing catalogue num¬ 
bers because there are too many variations 
available. The best thing is to take the MPS to 
your favourite electronics store and ask them 
to match up a power pack and a suitable plug 
for the MPS cable. 

The MPS unit is rated for 9 VDC, but I 


(21) This is just a test set up to check the advantage of using 
the MPS on a bench drill. Zero was set with the tip of the drill 
bit touching the surface of the job. A hole was drilled 10mm 
deep into a 19mm thick steel bar. This drilling machine has 
plenty of backlash and loose fittings, but it did drill a hole 
10mm deep as checked with a depth vernier. 

Besides blind holes, it could be used for constant depth 
countersinks and counterbores without setting the depth stop. 


found that the variable voltage Battery Elimi¬ 
nator I had delivered nearly 9 volts at the 7.5V 
setting. Be careful not to overpower your unit. 

Fix the power cable in such a position to 
prevent it being snagged or caught. Allow suf¬ 
ficient slack in the cable between the slides 
and the main casting so movement is not re¬ 
stricted. The power cable is not armoured so 
can be easily damaged. 

Position the plug-in power supply well 
away from the machine, out of reach of all oil, 
coolant etc. The supplied power supply is 
double insulated so the readout does not re¬ 
quire earthing. 

Specifications* 

• (0.005mm or 0.0002" resolution with 
500mm 20" measuring range for EMPS). 

• Allows for the positive direction of move- 
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ment of the axis to be set. You can set the 
direction how you want it, even opposite 
to the way the feed screw dials are cali¬ 
brated. 

• Can detect and provide warning if the 
maximum position tracking speed is ex¬ 
ceeded. 

• Simple display “okay” test. 

• Display has leading zero suppression for 
easier reading. 

• Weight of readout: 200g. 

• Power requirements: An unregulated 9V 
dc supply at a maximum of 150mA from a 
240Vac external double insulated 13A 
plug-in power supply. 

• Maximum operating temperature: 35°C 
for both the power supply and the readout. 

• Readout sealed to IP54 allowing use in 
areas subjected to coolant and swarf. 

• Display: 5 digit plus sign red LED dis¬ 
play, 0.3" 7.6mm high with antiglare filter 
(6 digits on EMPS). 

• Display resolution of 0.01mm or 0.001" 
(0.005mm or 0.0002" on EMPS). 

• Sensor built in using spring-loaded 
stranded stainless steel wire. 

• The aluminium box (93mm long x 38mm 
wide x 32mm high) is jam-packed with 
electronic wizardry. 

Accuracy 

The first question most people ask is how 
accurate the MPS is. The User’s manual de¬ 
scribes it as: 

“Accuracy is defined as the difference in 
the displayed position compared to the true 
position. The basic accuracy is +/-0.05mm 
plus a linear error of 0.05mm per 100mm plus 
a nonmonotonic interpolation error of +/- 
0.03mm (+/-0.002" plus 0.002" per 4" plus +/- 
0.0012"). There is an additional display 
rounding error in the range +/- 0.01 mm, 
0.0004". When changing between inch and 
metric the position is re-calculated to allow 
for the different display resolution.” 

Resolution 

‘The readout display resolution is either 
0.01mm or 0.001" (0.005mm or 0.0002" for 
EMPS). The minimum movement resolution 
displayed is dependent on whether inch or 
metric dimensions are displayed. The basic 
resolution of the MPS is about 0.01mm, 
0.0004" (approximately 0.005mm or 0.0002" 
for EMPS).” 

If your MPS is on a lathe cross slide you 
will need to be careful when taking cuts of 
0.001" off the diameter. The standard MPS 
has a problem of reading 0.0005” that you’ll 
need to take off the radius. I would guess that 
this situation would not arise often — as long 
as you are aware of it. The EMPS with its 
resolution of 0.0002" would be a better option 
if this kind of accuracy is the level you re¬ 
quire. This is really splitting hairs though — I 
know I would have difficulty getting even 
close to that off the lathe’s graduated dial! 
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Normal cutting depths — as deep as your tool 
and machine can handle for roughing and 
about 0.020" for the finishing cut — are no 
problem for the MPS to provide you with all 
the accuracy you’ll need. 

The axis display can be zeroed at any time 
giving all the flexibility of zero settable dials 
on any machine. 

Repeatability* 

Position repeatability is defined as the abil¬ 
ity to move away from a datum point and then 
return with the display indicating the start po¬ 
sition. Repeatability is within the specified ac¬ 
curacy plus +/-0.025mm, 0.001” per 5° Celsius 
temperature change. 

Fitting the MPS 

The photos show the use of a spring clip. 
This allows quick transfer of the MPS from 
one axis to another. 

There are many other ways to fix the unit 
— the only limitation is your imagination. 
One suggestion I heard of was using a strong 
magnet to secure the unit. As long as the unit 
is rigid while in use it is not really critical how 
how you mount it. 

“The measuring wire is terminated in a 
simple ring to allow it to be easily slipped 
over a pin. It is not necessary to screw the ring 
to the axis, particularly if the readout will be 
moved between machines. It is recommended 
that the pin has a small vee groove to allow 
repeatable positioning of the ring if the MPS 
is moved. 

If the top wire entry MPS is being installed 
then it is essential that it is positioned such 
that liquids cannot run down the wire and 
hence into the readout. 

When positioning the MPS, it is important 
that the measuring wire is pulled straight out 
from the readout. The maximum acceptable 
displacement is 5mm sideways for every 
100mm of extension. If the wire is pulled at 
an angle then that will considerably shorten 
the fatigue life of the wire, the larger the angle 
the shorter the life. Because of the very small 
radius around which the wire is bent at the 
exit from the MPS then the reduction in life 
will be very considerable. If it is necessary to 
take the wire off at an angle then use a pulley 
with a minimum diameter of 18mm. This pul¬ 
ley must run on a ball bearing (to ensure opti¬ 
mum repeatability) and it is desirable that the 
groove has a 0.2mm radius at the bottom. Pro¬ 
vided the wire and pulley are kept clean then 
this will have a negligible effect on the read¬ 
out accuracy and repeatability.” 

Permanent fixing* 

If desired the MPS can be permanently 
fixed. If this is to a machine tool then consid¬ 
eration should be given to also providing a 
permanent swarf and coolant guard. This will 
considerably reduce the need to clean the 
wire. The guard can consist of either W or 
%" U section aluminium channel available 
from many large DIY stores. The wire would 
run in the channel with the open side facing 


Multiple axes using a single 
MPS* 

On very small machines it is possible to fit 
a single MPS to give a two axis readout. This 
is done by fixing the MPS to one axis and 
then taking the wire 90 degrees round a pulley 
and fixing the ring to the other axis. It is es¬ 
sential that this pulley uses a ball bearing and 
has a minimum diameter of 18mm with a 
groove radius of 0.2mm. When either axis is 
now moved the display will indicate the 
movement, to use this sensibly it is necessary 
to zero the display between changing the axis 
being moved. If you always move each axis to 
a datum point of zero then the position can be 
picked up for each axis. 

Maintenance* 

The MPS is maintenance free provided the 
wire is carefully cleaned of all swarf etc after 
use. Clean the wire using something similar to 
a kitchen towel or other lint free cloth. If ma¬ 
chining materials that produce a very fine dust 
then this can be carried back into the MPS on 
the wire. This will normally result in the wire 
jamming and not returning, in this case the 
wire will need to be cleaned with a liquid such 
as petrol to wash the dust off, but keep the 
petrol away from the label. Following wash¬ 
ing normal operation will be restored. Do not 
carry on using the MPS if it is obviously be¬ 
coming stiff due to a build up of fine swarf. In 
the end the PTFE seal will be ruined, and if 
completely jammed, could even pull out. 

Conclusion 

The MPS is a versatile unit that can make 
your modelling life a little more productive 
and enjoyable. The MPS is rugged enough to 
stand up to normal workshop use. 

Unfortunately I don’t have a milling ma¬ 
chine, so I can’t show you the setup. That 
shouldn’t be a problem because the system is 
so easy to use. 

The unit is accurate and sufficiently user- 
friendly to help you produce work to toler¬ 
ances (in metric or inches) you probably 
wouldn’t have bothered with before! 

The bright LED readout is a lot easier to 
see than the tiny graduated markings on most 
dials. The worry of backlash interfering with 
measurements is completely eliminated. And 
best of all, for me, is the time I save without 
having to stop for measurements or setting up 
datum points. 

The other bonus is the ability to make two 
or more parts exactly the same easier than you 
did before — if you stick to the numbers! 

If you decide to give it a try, call Sabanet 
P/Lon (02) 9449 4415. 

Or write to: Sabanet P/L 65 Woodbury Rd. 
St. Ives, NSW, 2075. 

*Paragraphs of this text marked with an 
asterisk or in quotation marks have been 
borrowed, with permission, from the MPS 
User’s Manual...ed. 
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Managing Your Model Locomotive Boiler 


Safety First 

For any newcomers to the operation of a 
model locomotive boiler it is recommended 
that they understand the Safety First aspects 
of operating the live steam locomotive. 

Any club member can show them how to 
drive a steam locomotive, i.e. opening up the 
throttle and putting the engine into forward 
and reverse, etc. but managing a boiler is 
something else. Safety in operating a boiler is 
of prime importance because of the driver’s 
close proximity, as he or she may suffer the 
most physical damage. Therefore, when oper¬ 
ating a boiler, wearing gloves may be an ad¬ 
vantage. Burns and blisters may occur to an 
ungloved hand caused by a hot fire door or by 
the various steam valves, etc., on the boiler. 

Getting water to the boiler 

The most important safety consideration in 
managing a steam boiler is knowing where the 
water resources are and how to get it into your 
boiler. If you have been asked to drive a steam 
locomotive, always remember not to try and 
operate that locomotive until the owner or 
someone responsible has pointed out to you 
the various operations of water feed that serv¬ 
ices that steam boiler. 

A steam locomotive could have as many as 
four different water feeds for its boiler, i.e. a 
steam driven pump, one or two injectors, an 
axle pump, and a hand pump. An operator 
should be familiar with all of these methods of 
feeding water into a boiler. 

By now you may have been told by some¬ 
one of the serious damages that could occur, 
not only to the locomotive, but to an individ¬ 
ual if the boiler runs low or out of water. 

Knowing where the crown sheet in the 
boiler is, in relation to the water column, is 
very important. Some builders tend to have a 
water column that is too low in relation to the 
crown sheet. One may think that the water 
column is showing enough water in the boiler 
when in reality, the crown sheet is uncovered, 
and could be a source of danger. Therefore, 
the driver should check with the builder, or 
someone who knows the boiler, to find out 
just what the relationship of the water column 
is to the crown sheet. 

If you find that the water is out of sight in 
the water column, you may experience a bit of 
panic — but remember to keep your head. 
The first thing you should do is get rid of the 
fire in the firebox. If the boiler is coal fired, 
drop the grate and let the ashes drop out onto 
the track. Do everything possible to reduce 
the heat in the firebox. If the boiler is not too 
low, try and feed water into the boiler care¬ 
fully, trying not to warp the crown sheet or 
soften the flue tubes due to lack of water. If 
the flues become soft they may begin to warp 
and at the worst the silver solder will run, 
causing major damage to your boiler. 
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by Lindsay Brack 
Part 1 

I have seen collapsed crown sheets, flue 
tubes and arch tubes in full-size locomotive 
boilers caused by low water level. It is a major 
repair job to make the boiler operational. 

Fuel for your boiler 

The third important point I would like to 
make on safety is in regard to fuels. Firing 
with coal or fuel oil, or even wood does not 
represent any big personal hazard. But there is 
one fuel that could be very hazardous, not 
only to the boiler but also to the operator. 
Propane, or LPG, has its place in the operation 
of our miniature locomotives and does have a 
lot of good features, but we won’t go into it 
now because we are only talking about safety. 

The problem arises — “Here, come over 
and run my locomotive!” It happens to be a 
propane locomotive, and you don’t know any¬ 
thing about propane. I would, therefore, ad¬ 
vise the owner of that locomotive to spend a 
good deal of time with you, showing you the 
proper operation of the valves for safely oper¬ 
ating that boiler. 

I don’t mean to scare anyone, as propane 
can be a good fuel and can have its place in 
firing miniature locomotives. But knowing 
propane, knowing how it works, knowing 
what a particular engine requires in the way of 
valving, and knowing these valves is of a 
prime importance. 

No matter what kind of fuel a locomotive 
is using, if you want to operate that locomo¬ 
tive, please be sure the owner or some quali¬ 
fied driver is riding behind you, just in case 
you happen to run into some problems. 

The boiler 

Each operator should know everything 
about a boiler, the component parts, the names 
of them, how they function, and the materials 
that they are made out of. A lot of us will 
never make a boiler. This usually gets left up 
to those who are very experienced in brazing 
and welding. But we must know what is on 
the inside of a boiler as this is very important 
to us, because if we understand a boiler, we 
will take better care of it, and we will then be 
able to operate it more efficiently. 

The firebox 

The firebox comprises of a tube plate, a 
crown sheet, a back plate, arch tubes, thermic 
syphons, and (depending on the fuel being 
used) and oil pan or grate. This is where com¬ 
bustion takes place and the heat required to 
change the water into steam is generated. 

The firebox is used for controlling the in¬ 
tensity of the fire, for the amount of steam 
required to do the job. Under heavy loads a 
good hot fire is required to change the water 
into steam, because more steam is normally 
needed to pull the train. The intensity of the 
fire in the firebox is changed by controlling 
valves, which we will learn about later. It is 
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interesting to note that 85% of the heat trans¬ 
fer to make this steam is done right here in the 
firebox. 

The flues or tubes 

The tube plate is the copper or steel sheet 
to which the flues are attached. The flues run 
forward into the smokebox, and are used pri¬ 
marily for the balance (15%) of heat transfer; 
they also remove the gases from the firebox to 
be dissipated to the smokebox, then to the 
chimney and, finally, to the atmosphere. 
Keeping the firebox and the flues clean is very 
important. If we allow the areas to get dirty 
because of the soot, the rate of heat transfer is 
reduced considerably. The result being that 
firing a boiler can be quite a chore, especially 
when hauling heavy loads. It is a must that 
periodic cleaning of the firebox and flues be 
done, depending on the type of fuel being 
used. 

Coal is the main fuel that dirty’s up those 
areas the most; for efficient firing of the 
boiler, the flues and firebox should be cleaned 
after every four to six hours of operation, de¬ 
pending on the type of fuel being used. Fuel 
oil also has a tendency of dirtying flues and 
fireboxes. However, attending to them so 
often is not all that necessary, but every 12-15 
hours of running is a good range in which to 
think about cleaning these parts. 

Cleaning flues is done with a bronze wire 
brush, or a hogs hair brush similar to the ones 
used in cleaning guns and rifles. Never use 
steel wire brushes to clean copper tubes as 
these will score them and reduce their wall 
thickness. The brushes scrape the loosely 
stuck soot from the flues. Sometimes we tend 
to forget to clean the firebox. This is a source 
of soot that can become adhered to the crown 
sheet, it is also important that the crown sheet 
is free of soot. 

Propane bums extremely clean, and the 
chances of you having to clean fireboxes or 
flues in engines that use propane as a fuel is 
very slight. 

The smokebox 

The smokebox houses the exhaust stack 
and the blower, and is another area that accu¬ 
mulates soot. 

The blower is a very important part of the 
boiler. We help control the intensity of the fire 
in the firebox by the use of the blower. No 
general rule can be used for its operation, but 
in essence, the blower reduces the atmos¬ 
pheric pressure in the smokebox, thus permit¬ 
ting a flow of air or gases from the firebox 
through the flues, then up the stack. This flow 
of air helps combustion in the firebox, be¬ 
cause more oxygen is being brought into the 
firebox. You can see then that controlling the 
blower from the cab helps maintain higher or 
lower fire intensity in the firebox. 

To be continued... 
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90 Not Out! 

Story and photos by Brian Carter 


H ow long have model engineering clubs been in Australia? In this 
issue is a short story of the 50th anniversary of the South Austra¬ 
lian Society of Model Engineers. There is also a mention of the Hales 
Creek Railroad of the late 1930s. Recent correspondence about the 
Surrey Hills Live Steamers in Victoria, formed in 1941, adds more 
historical relevence to the question. 

The weekend of 26 and 27 October 1996 marked another milestone 
in the history of model engineering in Australia: the 90th anniversary 
of the Sydney Society of Model Engineers. 

A Letter Box contribution from Lloyd Grono to AME in March 
1989 provided a potted history of SSME written about 1971. 

‘The Sydney Society of Model Engineers has quite a remarkable 
history, being originally formed on the 1st of August, 1900 at 251 
Elizabeth Street, Hyde Park, Sydney, under R. McN. Ferguson as 
President, R.V. Hodgson as Secretary and J. Moore as Treasurer with 
34 members. The population of Sydney at that time was 400,000 souls. 
The event was published in the Model Engineer and Amateur Elec¬ 
trician October 15th, 1900 edition in London. 

‘The years between 1900 and 1906 yield very little information on 
activities of the club, owing to the destruction of the Model Engi¬ 
neer’s' offices, together with records, by the Luftwaffe during raids on 
London during the Second World War. However, in 1906 the society 
was re-established as the “Summer Hill Society of Model Engineers” 
with J.L. Purnell as President and R. Laxton as Secretary. In 1908 the 
Society’s name was changed to “The Sydney Society of Model and 
Experimental Engineers”. 



mm 

The newly refurbished pond eagerly awaiting maritimers. 



Two fine models by George King. A harbour pilot Captain Cook (left) 
and a Bathurst class Corvette. 



Two cars racing on the radio control car track. 


“On the 1st June, 1935 the first official meeting of the society in its 
own clubrooms at 190 Parramatta Road, Ashfield, was held. The Club 
House and grounds were officially opened by His Excellency Brigadier 
General Sir Alexander Hore-Ruthven on Saturday, the 14th September, 
1935. 

“In 1961, the society changed its name to “The Sydney Society of 
Model Engineers Ltd”, and a Certificate of Incorporation of Company 
was issued on the 1st of March, 1961. On the 3rd of August, 1970, the 
society negotiated the purchase of its present headquarters situated at 
R.53, Lot 16, Luddenham Road, St Marys, the site covering 25 acres in 
all. 

“The first Annual General Meeting was held in the new clubhouse 
at the above address on Saturday the 27th of March, 1971. Needless to 
say it was a proud day for all members of the society. 

“The property at Luddenham, due to the hard work and self sacrifice 
of the Society’s members, is fast developing into the finest Model 
Engineering complex in the world and without any shadow of doubt 
equalled in the range of facilities offered, also having the unique record 
of being the oldest continuously functioning Society of Model Engi¬ 
neers in the world. 

“Facilities offered at the Society’s grounds at Luddenham include a 
magnificent high speed car track for racing cars up to lOc.c. capacity. 
A new clubhouse 80’ x 40’ is under completion with catering facilities 
and housing the slot car track: probably the best in New South Wales. 
A new HO gauge layout is under construction together with club of¬ 
fices and library etc. The boating lake is functional for radio controlled 
boats, power boats and yachts, with little work remaining to complete 
this project. A flying field exists for radio controlled and free flight 
aircraft models with facilities for slope soaring gliders. Work has 
started on the construction of a track for 2 W, 3 W and 5" gauge 
locomotives, the track being some 550ft in length and elevated. As 
soon as this project is completed, work will commence on a one mile 
track for 5", 7’/4", 8", 10" and 12" gauge railway locomotives.” 

SSME members will realize that much of the latter part of the 
above story has already come to pass. Perhaps a society member will 
one day continue the history from 1971. 

Special members 

Sunday 27 October 1996 was a very special day for three members 
of the Society. Life membership was awarded to George and Glad King 
and Arthur Mears. Congratulations on a deserving award! 

To the future 

Unfortunately their 90th birthday caught SSME on the hop some¬ 
what, and the inter-club run on 26 October was not well attended, 
probably through lack of much advance publicity. Rumours are that 
members are saving up for their 100th to give it all they’ve got! 
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Using images of Thomas and Friends — 
where do we stand? 


“There’s ThomasW.” 

That’s the cry that any model engineer 
with a blue locomotive hears most — often 
shouted at a distance, with mum and dad be¬ 
ing dragged towards the track! 

Even with a black locomotive, I find my¬ 
self being quizzed by ankle-biters who want 
to relate it to their favourite. 

“Who’s that?”. I’m asked. 

Inwardly I panic, in front of dozens of par¬ 
ents and kids, all of whom can probably recite 
the entire script and genealogical tables for 
Thomas the Tank Engine and Friends. I 
know that some of them can read “Sir Lance¬ 
lot Stirling” on the cab-side of my SAR 500 
Class. I’ll be sunk if I say anything else, so I 
fumble, “Er, this is Lancelot.” 

Straight back comes the next question: “Is 
Lancelot a friend of Thomas?” 

I panic again: Crikey! I’m going to be 
dragged in! 

Feigning a relaxed attitude, I reply “Oh 
yes, Thomas and Lancelot are good mates!” 
And I quickly find something to adjust on the 
loco, hoping to escape by becoming “other¬ 
wise engaged”. 

If being grilled in front of an audience that 
will burst into tears if you say the wrong thing 
isn’t bad enough, some of our colleagues ac¬ 
tually court disaster and put Thomas faces on 
the front of their locos! 

It was after such an event that I found my¬ 
self wondering where we stand on using 
Thomas the Tank Engine images and names. 
I couldn’t find anyone who had asked permis¬ 
sion before doing so. Like many model engi¬ 
neers, I had thought a few times about putting 
a Thomas face on my loco for special occa¬ 
sions — but I hesitated because I didn’t know 
whether permission is needed in non-profit 
situations. 1 was cautious, because I knew the 
copyright holder had taken court action 
against an English locomotive preservation 
society. It made sense to find out. 

The rights of copyright 

Most people don’t have any difficulty ac¬ 
cepting the idea behind copyright. However, I 
know some who think a firm should not profit 
from something “warm and cuddly” like 
Thomas. That idea doesn’t really hold water. 
The copyright owners paid for the copyright 
in the first place, they invested large amounts 
of money in their ventures, and they have as 
much right to protect their investment as any 
other company. For a business based solely on 
an idea, protecting a copyright is vital. 
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by Clive Huggan 

Significantly for members of our hobby, if 
the copyright owners hadn’t managed their 
idea so well, children wouldn’t see Thomas 
stories on TV, and wouldn’t know what steam 
engines are. Most of us don’t want that to 
happen. 

The Copyright Act 1968 and international 
copyright conventions give legal protection to 
owners of images and text. Therefore, if copy¬ 
right owners agree that other people can use 
their material, we are bound to comply with 
any stipulations they make — whatever they 
might be. Otherwise we cannot use them. 

I decided to find out what the licensing 
requirements were for Thomas and Friends. 

After several phone calls overseas I found 
the Britt Allcroft Company — the holder of 
international copyright. They referred me to 
their Australian representatives, Gaffney In¬ 
ternational Licensing Pty Ltd, based in Mel¬ 
bourne. 

Gaffney International sent me a pleasant 
letter answering the questions I posed. I wrote 
a first draft of this article, and sent it with 
several more questions for comment. These 
were to clarify the non-commercial situations 
that would apply to most model engineers, be¬ 
cause the companies’ policies seemed mainly 
directed at commercial enterprises and special 
occasions. These events — called “Friends of 
Thomas” events — are often backed by ex¬ 
tensive advertising. 

Stop the presses 

A subsequent draft, sent to the UK to en¬ 
sure the answers were authoritative, revealed 
some inconsistencies and loopholes. After fur¬ 
ther discussion with staff of Gaffney Interna¬ 
tional to resolve them, a final, confirmatory 
draft was sent and this article was scheduled 
for a January printing. In early December, the 
cover was printed (colour print runs are done 
well ahead). On the same day, we received a 
call telling us not to go ahead with the article. 
No reason was given by the staff member who 
called, nor could we find the source of the 
decision. 

Subsequently, all calls to the two most sen¬ 
ior entities of the company, to ascertain the 
origin of the decision, the reasons and possi¬ 
ble solutions, have been unsuccessful and 
have not been returned. 

We had to make a quick decision. If the 
cover had not been printed, we could have 
pulled the article and waited again. In the cir¬ 
cumstances, we decided to print the article but 
to omit quoting or interpreting information re¬ 
ceived from Gaffney International Licensing 
Pty Ltd. This is a major deletion, but we felt 
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we could still help our readers by mentioning 
aspects that come within the companies’ inter¬ 
est. 

AME apologises for any inconvenience 
caused by our present inability to provide 
more details. We hope to print these central 
elements of the article if the decision is 
amended or if there is minimal legal risk in 
publishing the remainder of what we have 
written.. 

Using “Thomas” imagery 

AME recommends that, before you com¬ 
mit yourself to constructing or adapting a 
loco, you contact Gaffney International to as¬ 
certain their policy — especially about any of 
the following aspects: 

• if you want to display on your loco an 
image that represents the face of Thomas 
or any other character from the TV series; 

• if you want to put a face on a loco and a 
sign that reads “Thomas” on the side, but 
does not otherwise represent Thomas-, 

• if you want to build a locomotive as a 
Thomas replica; and 

• if you want to mention Thomas in any 
way in advertising on site, in print or in 
the electronic media. 

Please note that you should contact 
Gaffney International irrespective of whether 
the locomotive is on static display or operat¬ 
ing on private tracks, on club tracks or com¬ 
mercial operators’ tracks, for profit or not. 

All the characters for which the Britt All¬ 
croft Company owns copyright come under 
their policies, not just Thomas. 

Over all, the moral is: if in doubt, ask first. 
There are penalties for copyright infringe¬ 
ment. 

The addresses to contact are: 

Gaffney International Licensing Pty Ltd 
290 Coventry Street 
SOUTH MELBOURNE VIC 3205 
Telephone (03) 9699 8899; 
fax (03) 9699 8800. 

Our New Zealand readers should contact: 

Newman International Licensing 

20 Gillies Avenue 

Newmarket 

AUCKLAND 

Telephone: 09-520 5010; 

fax 09-520 5070. 
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The Hales Creek Railroad 


Story and photos by Peter Medlin 




I noted with interest the entry concerning the 
Hales Creek Railroad in the News Desk 
Section (page 54) of the July-August 1996 is¬ 
sue of AME. 

Chris Holmes and I have been researching 
miniature and amusement park railways for a 
number of years and we have the following 
which may be of interest to your readers. 

Readers will be pleased to know that the 
locomotives still exist at a private railway 
near Korumburra and near Moe in Victoria. 

An article on the railway appears in the 
magazine Railways In Australia of January, 
1951 p. 13. The photographs are of two of the 
locomotives (Nos. 9846 and 6146) taken re¬ 
cently. 


The frame of 4-8-2 No. 6146. 


The Hales Creek Railroad was located on 
(or near) land now occupied by the Royal 
Victorian Institute for the Blind on the Bur- 
wood Highway, Burwood (A reader. Bob 
Carlton thinks it may have been on Eley Rd. 
Burwood East. Bob saw the trains at a Mel¬ 
bourne Exhibition). The property was owned 
by Mr. Walter Hales and was located behind 
the “Tailwaggers Kennel”. A Mr. Hughes was 
also involved in the H.C.R.R. — he was an 
Auto-Electrician at Deepdene. 

At least three locos were in use. Loco 
numbers refer to date built i.e. 9846 refers to 
9th August, 1946. 



The tender from No. 6146, 4-8-2 


• 0-4-0 Switcher No. 9846. 

• 4-8-2 No. 6146 

• 4-6-2 No. 14837 ( Railways In Australia 
shows this loco No. as 1483, however this 
does not fit in with the date built, so it 
may be a misprint in the article). 

The 0-4-0 Switcher is believed to have 
been built in six weeks! Just in time for a 
display at an exhibition in Melbourne. It is 
believed that it was rebuilt in the early 1960s 
by Ron Kain (later of the Walhalla and Thom¬ 
son River Steam Tramway). Its new owner 
had it reboilered in recent years and is still 
operational. 

The 4-8-2 also known as the Mohawk has 
been dismantled and requires a major over¬ 
haul before it can run again. 

The 4-6-2, although not seen, has been re¬ 
sold and it is believed to be undergoing an 
overhaul. 

Acknowledgment to Adrian Kells and 
Steve Martin for assistance with some of the 
information. 

Chris Holmes and I have other information 
on the miniature and amusement park rail¬ 
ways around Victoria and some on interstate, 
which could be published through AME as a 
regular feature if readers were interested. We 
would also be interested to hear from people 
with information on these types of lines. 

AME would be delighted to publish 
more of this material — what do you think? 
Let us know... bmc ^ 
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A 2Vi" scale Fowler Locomotive 


by Ross Bishop-Wear — Part Two 

Photos by Ross 'Bishop-Wear. Drawings for pubCication by 9{eiC graham 



Toneya is whistled out to commence the days duty hauling passengers. 


H aving completed the boiler and 
some of the accessories we des¬ 
perately needed something to hang it 
all on. The logic of starting with the 
frames and working up was now bla¬ 
tantly evident, for shifting the boiler 
around and storing finished parts not 
yet needed was becoming awkward. 

Frames 

The frames are 8mm black mild 
steel profile cut and surface ground, 
finally being machined all round to 
size. These days, laser cutting firms 
are more commonly capable of han¬ 
dling 8mm plate so this may well be 
a better option than flame cutting. 

Being heavier than scale, certain al¬ 
lowances need to made to accommo¬ 
date the extra thickness. They are 
bolted and riveted together as per the 
original with some internal stretch¬ 
ers welded in. The main structural 
difference came about when I 
wanted to simplify the smokebox 
saddle from a complex casting with 
steam and exhaust pipes cored in, to 
an open fabrication allowing plenty of room 
for your hands to connect the plumbing to the 
cylinders. 

Saddle 

On a steam locomotive the smokebox sad¬ 
dle might be thought of as the anchor point for 
the boiler, the back end just being mounted on 
slides for expansion. This is quite true of 
course but the smokebox saddle also forms a 


major component of the frame structure. Cru¬ 
cial to maintaining alignment for the 
crossheads and pistons is ensuring the frame 
is rigidly supported in the region of the cylin¬ 
ders. In the Fowler, the smokebox saddle cast¬ 
ing protruded deep down into the frames, 
being virtually a complete box section giving 
great support to the cylinders on the outside of 
the frame. 


To allow access and reduce the amount of 
metal to heat up I chose to fabricate a saddle 
in 3mm plate, the function of which was lim¬ 
ited to securing the boiler. A large horizontal 
plate was fitted between the frames to provide 
the necessary support for the cylinders and 
stiffen the front buffer beam as a bonus. 
Steam and exhaust pipes are just copper 
lagged with the modem equivalent of asbestos 
string. 

Suspension 

In looking to build in as much extra weight 
as possible I decided not to bother with scale 
spoked wheels and axles; instead leaving 
them solid with large diameter axles as none 
of it can be seen anyway. Just the form of the 
tyre is machined into the face of the wheel 
which, in my opinion, is quite satisfactory. 
Likewise, the compensated leaf spring sus¬ 
pension is also well hidden so I cheated here 
using rubber blocks instead. 

The difficulty with suspension when 
you’re building a model for the first time is 
that you don’t know how heavy its going to 
be so you can’t really make the springs until 
the end when in actual fact you really need to 
have them at the start. I had used rubber quite 
successfully on my father’s Perry so I felt 
confident enough to use it again. Probably the 
worse side of it is that it’s quite rigid which is 
probably not ideal for good traction on rough 
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design. My belief is that the cylinder casting 
was firstly designed for use with Joy valve 
gear which was commonly applied to Fowler 
engines. Joy derives its motion from the con¬ 
necting rod with a curved link directly above. 
It is therefore desirable to place the valve 
spindle directly above the piston centre line ie. 
contrary to common practice, the valve spin¬ 
dle is not offset to the bore. The valve would 
be driven directly from the link with no lateral 
forces present. The double combination lever 
setup straddling the crosshead is mechanically 
very desirable and the bearing areas thus pro¬ 
vided are good and generous. 

However, it seems likely at some point that 
an option of having your engine supplied with 
Walschaert’s became a prudent selling point 
so some poor sod had to sit down and make it 
fit in an unfavorable space. The problems en¬ 
countered are documented in the drawings by 
discrete chamfers and odd cut outs to achieve 
the necessary clearances. My theory is that in 
the desire to retain standard components at the 
combination lever end (a superior arrange¬ 
ment in any case) the designer was faced with 
using the very short link so that the connect¬ 
ing rod had adequate clearance to oscillate be¬ 
low. An engine having the valve spindle 
offset from the bore can have the link sus¬ 
pended outside the connecting rod providing 
clearance for it to pass up the inside. In which 
case the link is not restricted in length. 

In spite of quite short valve travel, errors of 
radial valve gears are not helped by this ar¬ 
rangement. Additionally, due to the conven¬ 
ience of placing the weighshaft ahead of the 
link facing backward, the engine runs forward 
in the top of the link which is opposite to 
normal. When a radius rod is suspended by an 
arm in this manner it travels in an arc as it 
moves back and forth. Conventional Wal- 
shaerf s has preference for running forward in 
the bottom of the link because the arc of the 
radius rod roughly coincides with the swing of 
the link reducing die slip to a minimum in the 
most common running position; forward. 
Cane loco’s are not restricted to forward run¬ 
ning and are not required to maximize effi¬ 
ciency to the degree expected of express 
engines. Running forward in the top of the 
link is not ideal, your brightest cane toad 
would be glad to notice. However, for a per¬ 
son trying to make the best damn valve gear 
in the world, it was somewhat anti-climactic 


Top photo shows the expansion link arrangement on a 5" NSWGR 59 class, with its offset valve 
chest making the valve gear construction and alignment far more practical and easier to effect. 

Bottom photo shows the expansion link arrangement on the author's Fowler, which has a 
vertically in line valve chest resulting in the expansion link tail being offset to the radius rod. 


trackwork but on the other hand, it does give a 
very smooth and stable feel to the engine. 
How satisfactory leaf springing would be sup¬ 
porting an engine of such overscale weight 1 
wasn’t game enough to try out. Leave it to 
someone else! 

Trailing truck 

The back bogie was a project on its own. It 
is a swing link type with some interesting and 
tricky fabrication to do to keep the right ap¬ 
pearance on the side frames. Access is 
through the cab floor to lubricate and inspect 
the swing arm linkage and bolster. The origi¬ 
nal having a standard Timken® axle box 
meant that insufficient space existed to fit ball 
or needle roller bearings so I had to settle for 
Sintalite bushes instead. Incidentally, the main 
axleboxes are bushes also with the oil being 
applied with a pressure oil can up through the 
centre of the axle. With a “trillion” miles of 


Right shows the Joy 
valve gear on a 
typical Fowler 
locomotive. 
Photo: Rural History 
Centre, University of 
Reading, U.K. Ref. 
No. 35/13134 


running on this sys- 

need to change al¬ 
though many other 
proven arrangements 


Mystery valve 
gear? 

Several people have inquired as to the type 
of valve gear on the engine. It is Walschaert’s 
with a couple of unique features necessary by 
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to be beaten by in¬ 
herent errors beyond 
my control! 

Once again, 
rather than scale the 
valve gear from full 
size, I used D.L 
Ashston’s book 
Walshaert’s Valve 
Gear for Model 
Engineers and spe¬ 
cifically designed it 
to function in model 
form. Following 
Ashton’s recom¬ 
mendations I se¬ 
lected a full gear 
cutoff of around 
70% (up to 82% is 
possible) which 
meant the engine 
would be slightly 
notched up even in 
full gear. In practice, 
with a lead opening 
of 5 thou (0.13mm) 
the engine starts 



Looking into the steam chest showing the slide valve and the circular balancing valve on top. 



well in all positions and delivers four even 
beats in full gear both forward and reverse. 
Performance is slightly better in reverse due 
to the errors of the link arrangements. Notch¬ 
ing up is not all that great, again because of 
the short link, a single notch on the reverse 
lever results in rather coarse adjustment of 
valve travel. One notch would reduce the cut¬ 
off from full gear 70% to about 40% in one 
jump. Toneya runs quite well at that but the 
exhaust beats are pretty wishy-washy and the 
steam chest pressure is getting up around 40 
or 50 pound when you’re pulling a load. 

Balanced valves 

True to the prototype I used balanced slide 
valves which is the first time I’ve had the op¬ 
portunity to study them. Enquiries to other 
model engineers revealed nought but a feeling 
that they should be beneficial in reducing the 
load on the valve gear. True or not I had to 
have ’em and once again grave doubts as to 
their effectiveness both in full size and model 
form became apparent. 

The principle is this: a conventional slide 
valve carries a lot of weight due to steam pres¬ 
sure bearing down on top of it. If a piston is 
inserted in the top of the valve sealing against 
the steam chest cover above, the effective area 
exposed to pressure is reduced by the area of 
this piston. Hence, less actual load is applied 
to the valve and less effort is required on the 
part of the valve gear to move it. Sounds bet¬ 
ter than sliced bread doesn’t it? This is what I 
found out. 

Working roughly to scale proportions from 
the full size drawings I discovered that the 
piston being round only balanced a portion of 
the square area of the valve — about 50%. Of 
that 50% some force must be applied to the 
balancing piston to hold it up and have it seal 
against the steam chest cover. This incurrs ad¬ 
ditional friction that you are trying to save. 
Some of the friction saved from the valve can 
now be attributed to the balancing piston. Re¬ 
duce effectiveness to 25%. If the balancing 
piston leaked steam into its centre then the 
force would start to build up on the back of 
the valve again. To ensure this did not happen 
I drilled a passage venting the centre chamber 
to exhaust; a feature that was not included on 
the original and now I know why. Under load 
a substantial amount of live steam leaked past 
the balancing piston and blew up the chimney 
in a horrible wheeze. I quickly blocked up the 
vent hole as per prototype and now you can’t 
tell if it’s leaking or not! 

Knowing that it is leaking — reduce effec¬ 
tiveness to 10% under load. Under load the 
steam chest pressure reads between 20 and 40 
pound — 10% of which is a miserable 2 to 4 
pounds multiplied by the area exposed on the 
valve and the coefficient of friction of a well 
oiled surface and it all comes to bugger all! 
Essentially, benefits gained by reducing fric¬ 
tion from the valve by balancing are lost again 
getting the balancing piston to seal under 
pressure! Still, you can almost hear a Fowler 
salesman bending your ear about how great it 
was and how much longer your engine would 
last! 
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The displacement lubricators on top of the 
steam chests are used for dosing the 
cylinders with oil after a run. 


Material selection 

While on the subject of valve gear. I’ll just 
make mention of some of the materials used. 
As I said before, Toneya was to be made of 
the finest and with this in mind I made the 
slide bars, expansion links and crank pins of 
high tensile steel (ANSI 4140) which can fin¬ 
ished to shape, ground and gas nitrided to give 
an extremely hard wearing surface. The 
beauty of nitriding as a heat treatment process 
is that it is carried out at a low temperature 
(530° C). This is less than red hot. The proc¬ 
ess involves soaking at this temperature for 
several hours in an atmosphere of Ammonia 
gas. Forget about doing it in Mum’s oven — 
see a commercial heat treater! Distortion is 
virtually nil due to the low temperature and 
absence of quenching. The finished product 
has a dry grey surface with splashes of blue 
from the heat. There is no oxide or salt bath 
residue or anything else. Just oil it up and use 
it! If you have forgotten to drill or tap a hole 
the thin hard surface is easily penetrated with 
a drill and the base metal is just as it was 
beforehand. The other great benefit of using 
this process is that the temperature is nearly 
100 degrees below the melting point of silver 
solder which means you can actually harden a 
silver soldered fabrication such as the expan¬ 
sion links. The down side for the average 
model engineering workshop is chewing out a 
shape like a link from a piece of round bar as 
this is the common form of this alloy. How¬ 
ever, in extreme circumstances, it may pay to 
contact a tool steel supplier for a slab of suit¬ 
able alloy but, I warn you, it might be heavy 
going on a light machine. 

I like to use cast iron die blocks in a hard 
link, and the same for the crosshead on the 
hardened slide bar. This crosshead has a 
bronze slipper on the bottom and upper and 
lower oil galleries fed by the brass oil pots 
provided. The little end pin joint in the 
crosshead is fitted with a spherical plain bear¬ 
ing (commercially available) which accom¬ 
modates misalignment due to movement in 


the suspension. The same type of bearing is 
used in the coupling rod knuckle. Both are 
grease lubricated. The rest of the motion is 
conventional bronze bushes and silver steel 
pins. Where possible reservoirs are provided 
for lubrication so that a full oil up is only 
needed once or twice a day at the most. 

Lubricators 

The little displacement lubricators applied 
to the top of the steam chests are not strictly 
suited to this engine. However, they were 
used on earlier Fowlers and look very cute. 
Wanting to give the appearance of timber han¬ 
dles simply, I tried ’O’ rings as hand grips 
which are quite effective in my view. The 
function of these lubricators in model form is 
only to enable oil to be administered to the 
cylinders after a run. The running lubrication 
comes from the twin ram mechanical lubrica¬ 
tor (remember the one hanging from the ceil¬ 
ing?) installed out of sight in the right side 
tank. 

Having dealt with all these various matters 
by now, the engine was very nearly com¬ 
pleted. It was painted progressively as assem¬ 
blies become ready which eased the burden 
greatly at the end. Painting an engine well is a 
big job for impatient people like me. All the 
painted parts were etch primed, in as larger 
completed chunks as practical so that the nuts 
and bolts were done at the same time. Two or 
three finishing coats of enamel with hardener 
additive were applied depending on coverage 
and the degree of luck on the day. Partially 
due to tedious preparation and a lot due to 
luck, the finish coats of green came out be¬ 
yond expectations which was very pleasing. 
On final assembly, I was confronted by a cou¬ 
ple of hundred nuts and bolts to touch up 
which must be done very carefully to avoid 
unsightly fillets of paint around the heads. 
Doing ten or twenty each day before going 
home helped ensure it didn’t get me down. 

Builder’s plates 

One of the nicest finishing touches was or¬ 
ganized by my good friend Ray Bannerman. 
Through a friend of Ray’s we were able to 
enlarge a photograph of the Fowler builder’s 
plate, digitize the image 
so that it could be dis¬ 
played on a computer 
screen, firmed up and a 
Bromide produced at the 
correct scale. The Bro¬ 
mide was used by a photo 
etching firm to produce 
the plates in 2mm engrav¬ 
ing brass very economi¬ 
cally. The plate we chose 
is not strictly correct for 
an engine of this era. It 
actually belongs to 
Fowlers of the 1880’s and 

painted. Later engines all 
had individual serial num¬ 
bers which poses a prob¬ 
lem if you want to 
produce a small quantity 


because you need different artwork for each 
one. Secondly, the fact that my engine was 
not an exact replica of any one Fowler in par¬ 
ticular, we felt a generic plate that could be 
fitted to other Fowlers as well would be more 
appropriate to use. Mounted on a blob of Jar- 
rah timber it really steals the show. Inciden¬ 
tally, the name and number plates were hand 
made by cutting the letters out of brass sheet 
and soldering them to a machined back plate. 
Tedious but satisfying work! 

Eating the saturated crow 

In the last twelve months since the loco¬ 
motive was completed, my general dis-satis- 
faction with the previously discussed 
saturated steam problem on this locomotive 
led me to consider radical surgery, even to the 
extent of building a copper boiler fitted with 
concentric radiant superheaters. However, be¬ 
fore I committed myself to such a drastic op¬ 
eration, I took the advise of Dallas King of the 
Lake Macquarie (Newcastle NSW) club to try 
something a little less involved which may 
solve the condensation problem. 

Enter superheat 

A length of W outside diameter stainless 
steel tube was bent in the middle like a closed 
safety pin and slid through two outer firetubes 
from the firebox end so that when fully in 
position, a coil exists under the firebox crown 
sheet and each “leg” of this W outside di¬ 
ameter safety pin extends through into the 
smokebox. The principle of the arrangement 
is shown in Figure 5. Note that a retro fit of 
this type is only possible with a Briggs type 
boiler due to the absence of a wet backhead. 

I did perceive some disadvantages with 
this type of addition as follows: 

• Once fitted, it is not easily removed. 

• Two firetubes are sacrificed, completely 
blocked by the W tube. 

• The available heating surface area is less 
than a conventional superheater. 

• In the absence of flue gas surrounding the 
superheater tubes for their length through 
the boiler tubes, the superheated steam 
may be cooled by the lower surrounding 
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ambient temperature of the boiler. 

However, the result of this retro-fit has 
been very satisfying. The steam is obviously 
very much drier, as the previously described 
condensation problems have virtually disap¬ 
peared! The exhaust beat of the engine is now 
much snappier, and, as you would expect, 
there has been a marginal improvement in the 
coal and water consumption (although not as 
much as some would lead us to believe). Evi¬ 
dence suggests under medium load conditions 
the superheater increases the steam tempera¬ 
ture by about 20-30 degrees Celsius above 
saturated. This does not sound very much to 
me, presumably it is low due to the small 
heating surface area and the suspected cooling 
effect in the flue tubes. I suspect quite a bit is 
soaked up converting liquid to vapour in the 
drying process without actually increasing the 
temperature. Nevertheless, this is all stored 
energy that can now be converted to mechani¬ 
cal work by expansion in the cylinders. The 
results have spoken for themselves. It would 
be interesting to know however, the compara¬ 
tive performance of more conventional types 
of superheating in similar engines. 

The most rewarding bonus has been a very 
marked increase in low speed torque. That is, 
starting and hauling heavy loads at low speed 
without stalling. On occasions with perfect 
track conditions, we have had the opportunity 
to fully load the engine (with about two ton¬ 
nes) on long unrelenting grades. At full throt¬ 
tle and with no wheel slip (which I attribute to 
good valve events) the engine lugged along at 
a crawl, noticeably tugging on the drawbar 
with each new stroke and exhaust beats that 
sounded amazing in the stillness of the quiet 
winter morning. I don’t know what the neigh¬ 
bours thought, as on one occasion the trials 
took place at 5am! 

Briggs boilers (addendum) 

In the November-December 1996 issue, 
page 26, column 3, the “certified welder” re¬ 
fers to a Welding Supervisor in possession of 
AS 1796 certificate No. 10. 


Thoughts on excellence 

Being a critical person by nature, I rarely 
see things through rose coloured spectacles. 
The better something seems the harder I look 
at it. Sometimes I think I’m my own worst 
enemy; impossible to please. Certainly, Ton¬ 
ey a is the best thing I’ve ever made. But, 
there’s always something that you’d like to do 
better or differently and things you’d like to 
put on that you didn’t. I suppose if I had no 
other things in life but my engine then the gap 
between good and perfect could be closed that 
little bit more. I’m sure I would go mad try¬ 
ing! Trouble is, these days, there are so many 
excellent models being made, you just about 
have to go mad with it all to make any impres¬ 
sion! 


Toneya’s vital statistics 


Length 

1130mm (51") 

Height 

685mm (27") 

Width 

440mm (17.25”) 

Cylinder Bore 

50.8mm (2") 

Cylinder Stroke 

74mm (nearly 3”) 

Driving Wheel Diameter 

150mm (6") 

Weight in Working Order 

210kg (460 lbs) 

Boiler Diameter 

190mm (7.5") 

Working Pressure 

700kPa (lOOpsi) 
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50 years at SASMEE Park 

by Bryce Ames 

(Photos by (Brian Carter (taken during the 1996PEALS convention period) 



I n 1946 the South Australian Society of 
Model and Experimental Engineers (SAS¬ 
MEE) negotiated with the South Australian 
Government to lease a parcel of land at the 
junction between the Adelaide Hills and 
southern suburbs railway line. This land was 
then used to build a miniature railway plus 
other facilities associated with model engi¬ 
neering. 

Over the ensuing years the society has 
been able to extend, modify, and improve 
SASMEE Park to the excellent, picturesque 
place that draws considerable crowds on pub¬ 
lic field (running) days held twice a month. 

SASMEE Park now caters for 314", 5" and 
714" ground level tracks, in two separate lay¬ 
outs: one of 314" and 5” gauges and the other 
in 5" and 714" gauges. We have two stations, 
one situated on each of the track layouts. One 
of the these is named after a station that was 
recently closed on the full-size main hills line: 
Millswood, the name of the suburb in which 
SASMEE Park is located. 

In addition, there is a 30 metre diameter 


pond, a steam house with a range of 
miniature stationary steam engines, 
three full-size operational steam en¬ 
gines and a track for steam driven ve¬ 
hicles 

As this was our fiftieth year of 
residence, we decided early this year 
to hold an exhibition over two days 
of a weekend in November, the 2nd 
and 3rd. A subcommittee of five 
members volunteered to plan the pro¬ 
ceedings of this very auspicious func¬ 
tion. Marquees were ordered to house 
the numerous exhibits supplied by 
the 100-plus members as well as an 
excellent range of steam-powered models on 
the tracks and the boat pond — where a large 
range of alternative powered boats sailed. 

The opening day saw a very good crowd 
and an official opening by our Patron, who as 
the Minister of Transport is also our land lord, 
and our two Vice Patrons: one another Mem¬ 
ber of the State Government and the other the 
local Mayor of Unley. The official party were 
treated to train rides, a 
guided tour of the exhibition 
and afternoon tea. During the 
official opening ceremony a 
certificate for 60 years’ 
membership was presented to 
Ralph Skewes, who has been 
actively involved throughout 
this period. We discussed the 
prospect with the Minister to 
gaining permanent residency 
at SASMEE Park, rather than 
our current annual lease. 

On Saturday evening, 
members from other kindred 
clubs and SASMEE enjoyed 
a great barbeque party to 


The unique location of SASMEE Park. 

celebrate the fiftieth year at SASME Park. I 
welcomed all those in attendance and thanked 
all members for their involvement. A birthday 
cake had been donated by one of the members 
and was celebrated in the usual jovial form. 

As a means of remembering this occasion, 
the society had a special bronze medallion 
struck one of which was given to each of our 
special guests. 

On the second day we experienced double 
the usual crowd and a very pleasant sunny 
afternoon The numerous trains carried the 
public all afternoon and allowed all who came 
through the gates to have many rides on each 
of the mobile models. 

As president I was particularly proud of 
the standard, the range of exhibits displayed 
— both static and moving — the enthusiasm, 
commitment and involvement of the members 
of the society to make this exhibition a re¬ 
sounding success; and more particularly as a 
celebration for our fiftieth year of residency. 

But there won’t be long before the next 
party: next year we will be celebrating 
SASME’s 70th Birthday! 



The 30 metre boat pond. 



Not many clubs can claim ownership of an operational 
full-size boiler house! 


The engine room — SASMEE’s collection of full-size and model 
stationary steam engines. 
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The Road to Cobden 1997 


'Photos by Ian McArthur 


I t’s full steam ahead at the Miniature Railway Park, Cobden, Victo¬ 
ria, host venue for the 41st AALS National Convention over Easter 
1997. Track works have been proceeding at a furious pace to provide 
facilities capable of handling the many expected visitors and their 
engines in 1997. The park now has two kilometres of dual 5" and 
" track and 330 metres of raised dual 3V2 " and 5" track. 

Four additional parking bays have been added (with interstate 
welding assistance!) plus two loops and additions to the steaming bay 
area. A signal box and fully operational semaphore signalling system 
is in operation. A new footbridge is in place just to the East of the new 
brick station, picket fencing has been erected, the level crossing con¬ 
creted and the former Cobden Railway Station, restored to its former 
glory, overlooks the man made dam (suitable for radio controlled 
boats). Gardens in the Railway Park are being transformed by the 
green fingers of the Cobden Garden Club to have all in readiness for 
1997. 

On-site facilities will be ’upgraded’ at Easter with a temporary tent 
city to cater for the visitors who will enjoy good old fashioned coun¬ 
try hospitality at Cobden, dairying capital of the world, in Victoria’s 
South West. 

South Western Model Engineers, Cobden, Victoria 
Further information from Alan Hart, Organising Secretary, 

PO Box 42, Cobden, 3266 


The station area with the lily pond in the foreground. 
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Under 35s 
Encouragement 
Award 


1997 Entry Form 

Name.Age . 

Address. 

. Phone 

Club or Society (if applicable). 

Qualifications and/or occupation. 


Brief description of entry 


Approx, dimensions & weight .(Enclose photo if possible) 

Equipment used in construction (e.g. lathe, drill press, hand tools etc.). 


Other information relating to the entry (eg. outline of construction and assistance had, if any) 


Australian Model Engineering undertakes that the privacy of entrants will be respected. 

I hereby declare that: 

1. I have personally constructed at least 75% of my entry. 

2. I was under 25 years of age as at 31 st December 1996. 

3. I agree to the conditions of entry and that the judges decision will be final. 

4. I agree to display the entry at the 1997 AALS convention site for the purposes of judging. 

Signature.Date. 


46 


Australian Model Engineering 


January-February 1997 

























The AME Under 25s Encouragement Award 


Conditions of Entry 


Y ounger model engineers are making 
great contribution to the hobby, even 
though they are often hampered by having 
less access to tools and resources than older 
model engineers. AME instigated this award 
in 1993 to encourage under 25s to show 
their talents; to engender a spirit of encour¬ 
agement in more experienced model engi¬ 
neers; and in a small way to foster the 
growth of participation by people in the 
younger age range. 

We’ve been pleased to hear that a num¬ 
ber of under-25s have been spurred on to 
complete their models by the thought of par¬ 
ticipating in the award. 

If you fit the age criteria, photocopy the 
entry form on the next page, post or fax it to 
AME and start a-fittin’ and a-turnin’! 

Age criteria 

If you turn 25 in the 1996 calendar year 
or later, you are eligible. If you turned 25 in 
the 1995 calendar year or earlier you are not 
eligible. 

Entries 

May be any model or experimental engi¬ 
neering item or model. For example it can be 


a steam, diesel or electric outline locomo¬ 
tive; steam, internal combustion, electric, 
hot air and Stirling cycle, stationary or mo¬ 
bile plant or road vehicles; boats or ships 
with any form of power drive; marine plant; 
workshop equipment, jigs, fixtures and aids 
to manufacture; clocks and other horological 
or astronomical items; electronic, program¬ 
mable logic, digital and analogue controls 
and monitoring of any of the above models 
— or any other item(s) which the judges 
consider relevant to model engineering. 

Judging 

The following is taken into considera- 

• The age of the entrant and skills relevant 
to age. 

• The ambitiousness of the project. 

• The workmanship of the project. 

• The access to workshop facilities. 

• The location to resources and materials. 

• The formal skills of the entrant. 

The above is intended to even out the 
playing field so that the judges may look at 


each entry “all things considered.” The idea 
is that the thirteen year old student (with no 
formal mechanical skills) from the 
Back’O’Bourke who works in a tin shed 
with pistol drill, hacksaw, file and hand 
scraper to build a model of a ferris wheel has 
as much chance as the 25-year-old qualified 
thou-splitting toolmaker with a CNC work¬ 
shop and limitless resources who has turned 
out a VR H class 4-8-4 with working stoker 
engine! 

Have a go! 

The presentation will take place at the 
AALS convention at Cobden this coming 
Easter. Entries will be received up to day 
one of the convention. The perpetual trophy 
will be awarded at the AALS presentation 
night on Sunday evening. A prize (to keep) 
relevant to the winner’s interest in the hobby 
will also be presented. 

So come on all you younger model engi¬ 
neers, let’s see the tables with plenty of en¬ 
tries on them in Cobden this Easter! 
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Surface 

Australia $29 

New Zealand 

Other Countries A$45 


New Subscription Form 

Econ Air 

A$40 

A$50 


PO Box 176 
BUNDANOON NSW 2578 

Phone/Fax. (048) 84-4324 


I wish to begin subscribing to the Australian Model Engineering Magazine commencing with the 
JANUARY, MARCH, MAY, JULY, SEPTEMBER, NOVEMBER issue. 

Enclosed a CHEQUE, MONEY ORDER, (or O/SEAS BANKDRAFT) A$. 

or please debit my Bankcard / VISA / MasterCard A$. 


Card Expiry Date . Cardholders Signature 

Subscriber’s NAME . 

ADDRESS . 


Phone (.). 

AME Jan-Feb 1997 
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Boiler Tube "Bullets" 


^ of Peter Dawes 


W hen soldering tubes into the firebox and 
front tube plate, aligning 30 or more 
tubes into the corresponding holes in the tube 
plates can be a very frustrating job. Here is a 
way to make it easy, although you do have to 
make a “bullet” for each tube in advance. You 
will need 3 or 4ft of black steel of the diame¬ 
ter of the tubes, and a few hours of lathework. 

For Vi" tubes make the bullets out of VS" 
black iron and for 1" superheater tubes use 1" 
diameter. 12mm is just a shade too small for 
VS" tubes so if using metric steel it will have 
to be the next larger nominal size. 

Cut off the required number of pieces, 
making each one about 1 VS" to 1 3 A" long (38- 
45mm) — not critical at all. It doesn’t even 
matter if they are different lengths. 

Turn the stem about Vs” to 3 A" (16-19mm) 
long for a free fit inside the tube. 

The stem ends in a shoulder to stop it fall¬ 
ing down the tube. That shoulder should be 
square-ended to prevent the sheet metal inter¬ 
mediate plate working its way into the gap 
and then spoiling the whole action of the bul¬ 
let. The end of the stem should have a slight 
chamfer put on with a file while still in the 
lathe. 

The body diameter is the only critical di¬ 
mension and it should be about 10 thou less 
than the outside diameter of the tube. It is 
made about 3mm long or more, but again 
length isn’t critical. It guides the tube right 
into the tubeplate hole. If too small the tube 
will still catch on the edge of the hole. If too 
big, it cannot pass through the hole in the tu¬ 
beplate itself. 

The tapered end is roughly about 3 A" 
(19mm) long and tapered to an included angle 
of approximately 30-40 degrees. The end di¬ 
ameter is not important so anything from W 
to Vi" (3-6mm) is okay. Just round it off with 
the file while still in the lathe. 

File the turned surfaces to remove burrs 
and ridges since black iron tends to finish 
more like a piece of sandpaper than nice 
smooth steel. 

Machining order 

Turn the stem part of all the pieces first, 
cleaning up the body to diameter at the same 
chucking. Then set the compound slide over 
to about 15-20 degrees (for about a 35 degree 
included angle). Hold the piece in the chuck 
via the stem and turn the taper. 

Solder rings 

Make up a set of W inside diameter silver 
solder rings from 245 grade >/i6" diameter sol¬ 
der wire. I find that the best size former for 


Vl" rings is 7 /i6" rod. Cut the turns apart with 
end cutting nippers and then bend so the rings 
will lie flat. There should be a small gap be¬ 
tween the ends when in place around a tube. 

Soldering the tubes into the 
tubeplate 

The tubes and firebox should have been 
pickled and be ready for soldering. 

The tubes should have been cut to the 
same length to within V$2" or 1mm and be 
lightly bevelled both inside and out. It’s an 
advantage to dimple the ends of the annealed 
tubes about Vi" from the end. When they 
stand on the flat smooth steel base of the “re¬ 
tort stand” they will be automatically aligned 
at the top. 

Make an intermediate support plate out of 
some scrap 16G sheet steel, to be supported 
about halfway up the stand via an angle 
bracket. Assuming that the tubes run parallel 
from front to back, it is drilled with the same 
hole pattern, otherwise it will have to be 
drilled with a pattern that is half way between 
the two. But they cannot be too different or 
the plate won’t slide up the tubes. Drill the 
holes about V32" or 1mm larger (large enough 
to pass dimples), and chamfer the holes on the 
upper side. 

This plate is needed to hold the tubes as 
you are putting them in place. 

It stays there during the soldering. It can 
also remain on during later handling to protect 
the tubes from damage while ever the assem¬ 
bly is outside the boiler barrel. 

Set up the whole assembly on a “retort 
stand” so that what will be the front ends of 
the tubes are located in the smokebox tube¬ 
plate temporarily placed at the bottom. The 
firebox will be upside down at the top to ex¬ 
pose the inside face of the tubeplate. 

The firebox tubeplate should be fluxed on 
both inside and outside surfaces. 

Clean and flux the upper ends of the tubes. 
Insert them into the holes in the intermediate 
and bottom plates, one by one. When all are in 
place, drop a bullet into each tube and put the 
firebox over the assembly. 

The tubes will jiggle in very easily. Tap 
the firebox lightly as needed to settle it down 
with the correct amount of tube projecting, or 
if you are using dimpled tubes, to settle it 
down on the dimples. 

Check the alignment between the firebox 
and the column of tubes and then clamp the 
parts. Minor errors in alignment can be cor¬ 
rected later because the tubes will be very soft 
near the firebox and easy to bend. Tubes that 


are a loose fit should be expanded with a pol¬ 
ished tapered steel rod so that there are no 
visible gaps. You can only do this at the time 
of final assembly. 

When everything is in position to your sat¬ 
isfaction, lift the bullets out, drop a solder ring 
over the V\6" of projecting tube, flux the inner 
tubeplate surface liberally with Comweld GP 
silver brazing flux, and then silver solder. 

Use plenty of heat with big burners applied 
to the tubes underneath on opposite sides si¬ 
multaneously, and some heat applied intermit¬ 
tently to the sides of firebox above. So ideally 
it is a two or three man job. Two men wield 
torches and the third is the welder’s laborer, 
manipulating things, feeding solder rods and 
wielding the “scratch stick”. Finish off with a 
smaller flame inside the firebox on the tops of 
the tubes, especially if the inner tubes are not 
getting quite hot enough. 

With luck you should finish the complete 
set in one heat. 

Silver soldering problems 

The problems that might arise with the sil¬ 
ver soldering are: 

1. Solder rings dislodging and the metal 
running into a neighbouring tube. 

2. Excessive clearance around a tube 
causing loss of solder. This can easily 
be prevented by swaging the tubes by 
expanding them with a tapered man¬ 
drel after they are aligned and before 
adding the rings, so that they are a tight 
fit in the plate. This mandrel has a ta¬ 
per of about four degrees included an¬ 
gle and should be polished smooth. It 
should be 10" long, or at least longer 
than the firebox. 

3. Tubes not projecting sufficiently above 
the face of the tubeplate so that the sol¬ 
der runs down inside the tube or 
doesn’t form a proper fillet. The boiler 
code specifies a minimum of I /i6" and 
up to Vs" is okay. 

4. Solder rings not fitting close to the 
tube, or touching neighbouring rings 
so that when the ring “runs” the solder 
ends up “next door”. Also the ring 
must lie flat so that ends don’t kick up 
in the air. When it melts, the airborne 
part can collapse to some other point 
and leave a gap in the join. 

The bullets are used at least twice per 
boiler, first at the rear and then at the front. 
But very likely you will have to make one or 
more temporary assemblies with the front tu¬ 
beplate in order to work on the parts before 
the actual soldering, so the bullets really do 
earn their keep. 

At the end of soldering sessions they are 
washed in warm water to get rid of flux and 
given a spray with penetrating oil before stor¬ 
ing. However always wash the oil off in water 
and detergent before each soldering job so it 
doesn’t contaminate the soldering. ,, 
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Repairs to Locomotive Boilers on the 
Victorian Railways 

Water Treatment For Locomotive Boilers 

by Doug Baxter 


I n the mid 1930s an experiment was carried out to prevent the action 
of electrolysis wasting away the diameter of crown stays and rivet 
heads in copper firebox boilers. 

This was done by attaching slabs of zinc above the crown of the 
firebox, but it did not attain any great saving and was discontinued. 

It was not until the late 1940s when the introduction of steel fire¬ 
boxes was well under way that chemical treatment of feed water was 
introduced. 

Purpose of water treatment 

Water treatment as applied to Victorian Railways locomotives, is 
arranged by the addition of chemicals via the tender water tank to 
condition the water in the boiler by minimizing the deposition of scale 
and the incidence of corrosion in the boiler. 

By keeping the build-up of scale on heat exchange surfaces to a 
minimum, a high boiler efficiency is maintained and by keeping corro¬ 
sion to a minimum, the boiler life is increased and its maintenance 
decreased. 

Method of application 

Practically all locomotives fitted with all-steel boilers had a dis¬ 
placement type water treatment feeder fitted on the tender. An illustra¬ 
tion of the feeder, its description and operation are shown on the 
attached print. (Unfortunately the poor photocopy of the 1950 print 
hasn’t reproduced very well... ed) 

A certain amount of chemical is added directly to the tender tank, its 
purpose was to give the initial treatment to the raw water in the boiler 
by overcharging the water in the tender tank. The treatment actually 
takes place in the boiler, the chemicals being added via the tender only 
as a matter of convenience. The overcharged water in the tender tank is 
nearly all consumed by the boiler during the first trip — causing the 
amount of chemical in the boiler to reach the required concentration 
rapidly. 

After an A-B, or a major mileage examination, the feeder is charged 
with chemicals (usually in briquette form) in quantities appropriate to 
the locomotive class and the district of operation and is completely 
filled to splashplate level with water. During this filling operation the 
cap should be left off the delivery tube and water added to the supply 
tank until it overflows the spill tube in the delivery tube. 

The feeder operates automatically and is designed to feed sufficient 
chemical to treat the normal quantity of average quality water con¬ 
sumed by the locomotive during the 3000 miles to the next A-B mile¬ 
age exam. 

Where locomotives operated in bad water areas (such as on the 
Murtoa-Patchewollock line or the Maryborough-Mildura line) the 
chemical fed by the feeder was insufficient to treat the water consumed 
and at these locations supplementary additions of chemical were hand 
fed via the tender tank. 

Types of Treatment 

There were two types of chemical briquettes used, the main one was 
Alfloc "B" briquettes which is composed of approximately 65% soda 
ash (washing soda) and 35% Tannin. The other, used experimentally on 
certain locomotives at Ararat, Ballarat, Bendigo and North Melbourne 
and on all locomotives at Benaila was the Alfloc "No.58" briquette 
which was composed of 75% Tannin, 5% soda ash and 20% other 
chemicals. 

Checking the operation of feeders 

In order to ascertain if feeders were functioning correctly it was 
arranged to take, at approximately each 1000 miles, a dipstick reading 



Preparation 

The system is designed to provide sufficient chemical in liquid form 
for 3000 miles running. The briquette container is filled with a pre-de- 
termined number of briquettes at each A-B examination and the supply 
tank is filled with water. The chemical is automatically metered into the 
tender tank in proportion to the water taken. 

Operation 

a) Charging: Water rising in the tender tank, traps and compresses 
air in the compression tube. The charge tank is then pressurized forc¬ 
ing the liquid to rise in the delivery tube as the check valve seats. 
Liquid is delivered into the tender tank via the spill tube while the water 
level rises in the water tank. 

b) Re-charging: as the tender water level falls, the pressure in the 
charge tank is reduced. This allows the check valve to open and the 
liquid to flow though the connecting pipe. This re-fills the charge tank in 
readiness for the next water stop. 


and a sample of the boiler water for laboratory testing. It was the 
responsibility of the depot boilermaker to take these readings and water 
samples when the locomotive was at the depot during the shift. 

When the manufacture of locomotive boilers changed from copper 
fireboxes to steel fireboxes the internal steam pipes — namely injector 
delivery, blower, injector steam, etc., — remained copper. During the 
early fifties it was found, at the first internal examination of the boiler 
after four years, that these copper pipes had corroded mainly as 
grooves running lengthwise A program was commenced to replace 
them with steel pipes and future new boilers were fitted with steel, no 
further corrosion occurred. 

In other words the feed water treatment protected ferrous metals but 
had detrimental effect on non-ferrous metal. 

Finale 

This article is the last of the series on repairs and maintenance to 
locomotive boilers and trust that they have been of assistance to those 
who maintain steam locomotives in service for historical purposes and 
those who are just plain interested. 
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Olympia remembered 

Sir, 

The article by Leigh Adams in A M E July 
’96 describing a visit to The Model Engineer¬ 
ing Exhibition at Olympia, stirred some 
memories of that venue. 

In the early 30s while living in Brentford, 
Middlesex, I served an apprenticeship with 
Ailsa Craig Ltd. of Strand-on-the-Green, lo¬ 
cated on the banks of the Thames at Chiswick. 

In those days an exhibition was staged at 
Olympia called ’The Shipping and Engineer¬ 
ing Exhibition’. We apprentices in our final 
year (in the Drawing Office) were delegated 
to assist in manning the firm’s stand, I think it 
lasted two weeks. 

We manufactured small marine engines 20 
to 120 HP, both petrol and diesel, the latter 
fairly new to the small marine engine field. 
An arrangement with Bosch AG of Stuttgart, 
Germany, allowed the firm to use the Bosch 
patent combustion chamber. 

In this system, the combustion chamber 
was located in the piston head resulting in a 
long and heavy piston, no doubt the reason it 
did not have a long future, however it did 
work. 

The stand at Olympia had a selection of 
engines, petrol and diesel, the latter being a 
great source of interest. I was deputed to help 
on the stand, the first day was interesting, be¬ 
ing all new, subsequent days became a bit of a 
bore as 90% of the questions was “where is 
the Magneto?” perhaps understandable, but I 
felt like putting up a sign “No Magnetos on 
Diesels”. 

Being impecunious, my wage was 15 shil¬ 
lings ($1.50) per week, (a fitters wage was 
about 4 pounds 10 shillings ($9.00) per week) 
I used to duck into Lyons Tea Shop, adjacent 
to the exibition hall, for a cup of tea and two 
chocolate eclairs, having found by experience 
that this satisified my hunger at least cost! 

Them’s were the days. 

Dick Atkins 
Wanganui, NZ 

Injector testing 

Sir, 

Jim Price of the Orange Society of Model 
Engineers, who has an almost encyclopaedic 
knowledge of engineering and the model en¬ 
gineering literature has pointed out that there 
are some omissions in the article on the injec¬ 
tor testing rig in July-August 1996 issue page 
22. He doesn’t want to write so I have taken it 
upon myself to do so. 
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Firstly, it is significant that an author 
somewhere has pointed out that the thermal 
efficiency of an injector that is not exhausting 
steam, is close to 100% because almost all of 
the heat in the steam is being transferred to the 
feedwater. The only inefficiency is the loss of 
heat away from the body of the injector and 
from the adjacent pipes. However this doesn’t 
help us measure the injector’s ability to fill a 
boiler. 

I don’t want to get into a technical bung- 
fight over this issue but it seems to me that to 
measure the actual steam consumption the 
only way is to first measure the change in 
volume of the. feedwater, and then the change 
in volume of the output from the simulator 
over the measured time of the test. The differ¬ 
ence between these two has to be the volume 
of water due to condensed steam in the output, 
assuming of course that there is only water 
coming from the outlet and no steam. 

The actual amount of steam could then be 
calculated from standard steam tables of pres¬ 
sure and temperature — if we wanted it. 

As for measuring the volumes of water, 
there are two ways to do it. One is to use an 
accurate laboratory measuring cylinder. This 
will suffer from poor resolution because we 
have to be able to measure accurately down to 
a millilitre. It will suffice for just one or two 
rough measurements but not for many accu¬ 
rate sequential measurements, because the 
losses on transferring the water back and forth 
from containers to cylinder will eventually de¬ 
grade the accuracy of the whole test to unac¬ 
ceptable levels. 

Weighing the containers is easily the best 
way to do the measuring. One gram of water 
is one millilitre exactly (for the purposes of 
this exercise anyway, purists please note). The 
better way is to use a digital electronic weigh¬ 
ing machine of the type commonly sold for 
use in the kitchen. These are quite cheap and 
have the advantage of having a digital resolu¬ 
tion of one gram with a total capacity of about 
2Kg. In fact, by using two — one continu¬ 
ously weighing the feedwater container and 
the other continuously weighing the output 
container — the testing procedure could be 
vastly speeded up. One problem is that they 
shouldn’t be the type that automatically turn 
themselves off after a few seconds. Mine 
does, and that would be a nuisance. 

The only caveat to using two machines in¬ 
stead of using the one machine for both meas¬ 
urements, is that they must be calibrated 
accurately against each other to at least a 
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gram, Accuracy cannot be taken for granted 
since the specified accuracy of such machines 
is of the order of 2% or so. Two percent accu¬ 
racy is quite okay to measure pumping rate 
but to measure steam consumption the way I 
have suggested, a small difference between 
two much larger volumes could easily end up 
with an error greater than 100%. You could 
plot a correction curve for one weighing ma¬ 
chine against the other. 

Secondly, Phillip Bellamy’s article is a 
very similar design to an article published in 
the UK ME (W. Carter, UK Model Engi¬ 
neer, Issue 3519, 15 August 1975, page 818). 

Thirdly, there is an omission from the dia¬ 
gram. It does not show that the disc on the left 
end of the “bobbin” in the device, or “spill 
valve” as Jim Price has aptly called it, must 
have passages for the water/steam to pass. 
This could be either by making it star-shaped 
or by drilling holes in it the same as the plug 
in the top of a safety valve is drilled to allow 
exhaust steam to escape. The function of the 
disc is simply to act as a guide to keep the 
“bobbin” aligned in the cylinder. 

Anyone who thinks that there isn’t much 
published on injectors will be interested to 
learn that a search I made of the UK Model 
Engineer using Henri Larose’s computer in¬ 
dex and using just the search-word “injector”, 
turned up no less than eighty references be¬ 
tween the dates 1950 and mid 1994. Of course 
this includes all references to “injector”, in¬ 
cluding diesel injectors, letters in Postbag, in¬ 
jectors for specific projects, and even injector 
connections. 

Other articles, including some significant 
ones by LBSC, were published before this 
date according to Jim, but Henry’s computer 
index doesn’t go back to before 1950. Does 
anyone have one that does? 

Peter Dawes 
NSW 

Of blades and boilers 

Sir, 

Regarding the item on lower RH corner of 
p39 of AME issue 68. 

Another handy use for old hacksaw blades 
is to grind the teeth off, and then grind them 


Letterbox Contributions 

Contributions of letters by mail to: 

PO Box 136, Robertson, NSW, 2577 or 
fax to: (02) 9646 1362 are very welcome. 

As far as possible, AME is an open 
forum for all members of our hobby. 
Therefore, all expressions of fact or opin¬ 
ion — as long as they are not libellous — 
will be considered for publication. 

Please type or dearly print your let¬ 
ters, as script is often difficult for the typ¬ 
ist to interpret. 

The Letterbox is a popular medium of 
expression, so space is limited. Therefore, 
letters of 400 words or less will have a 
better chance of being published. 

bmc 
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to use as depth gauges etc. I have found them 
very handy for this purpose when machining 
axles. Gauges for back to back dimension and 
for wheel and bearing seats are also useful. 
Depending on the job/chuck size, they can 
also be use as a hook gauge to measure the 
length to the rear of a job that goes deep be¬ 
hind the chuck. 

In regard to the excellent serie of articles 
by Doug Baxter on VR locomotive boilers. As 
Locomotive Superintendent of Pichi Richi 
Railway I read this with considerable interest. 
Could Doug perhaps spend a little time ex¬ 
plaining some of the boilermakers’ trade 
terms for us? Examples are “pegging down” 
and “whipping in”. It is possible to get a bit of 
an idea from the places they are used, but a bit 
more detailed explanation would be very use¬ 
ful. 

Both my son Peter, and I are always look¬ 
ing forward to AME, it helps get the model¬ 
ling juices moving! 

Bryan Homann 
SA 

South African steam to NZ 

Sir, 

On page 41 of AME Issue 65 (March/April 
1996) there was a short article about a New 
Zealand businessman and full-scale steam en¬ 
thusiast, Ian Welch, who had purchased four 
ex-South African Railways steam locomotives 
to export to New Zealand. 

A photograph was published in the Cape 
Argus, Friday 28 June 1996, showing one of 
the class 25NCs which Ian bought being 
loaded on to a ship in the Durban docks for 
transport to New Zealand. I traced the original 
photograph to Natal Newspapers, from whom 
I obtained a postcard-size copy. Perhaps it 
may be of interest to your readers. The loco 
number plates have been removed for safety, 
so its number is unknown from the photo. 

Natal Newspapers hold the copyright to 
the photograph, but as you will see from the 
enclosed photocopy of their letter to me, in 
the circumstances of an Australian model en¬ 


Painting Brass 

by Ross Edmondson 

S ome time ago an old model engineering 
friend passed on to me a ‘secret recipe’ for 
painting brass. I have had startling results with 
its use where the paint has ‘stuck’ to the loco 
for over ten years, and I feel that it is now time 
to divulge this ‘secret’ to other model 
engineers. 

Actually it’s not much of a recipe, all you 
have to do is to dissolve as much ‘napthalene 
flake’ as possible in methylated spirit. 

For openers ‘napthalene flake’ is the stuff 
your wife puts in the wardrobe to get rid of the 
silverfish and is a bit on the bugle. I used is an 
empty wine flagon (the hard part is to get it 
empty) into which I put about two cupfuls of 
napthalene flake and then filled it with the 
methylated spirit. In order to get the flake to 
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One of the two Republic of South African class 25NCs, purchased by Ian Welch, being loaded 
on to a heavy lift equipped ship at Durban. Next stop New Zealand. 

Photo by courtesy of Natal Newspapers, Republic of South Africa 


gineering hobby magazine being involved, 
they very graciously waived their copyright 
fee. 

Mike Thurgood 
South Africa 

A new reader’s view 

Sir, 

As a new reader to AME — when I can 
find copies for sale on the news-stand or trade 
outlets — I am now convinced that I must 
subscribe or miss out on a good read. 

As a novice, I was very impressed with the 
effort of the Hornsby club (NSW) on the open 
days last month at Galston (refering to the 
HME Birthday weekend October 1996... 
ed) and the range of stationary models on dis¬ 
play — my favourite — I was hooked! 

Last weekend (26, 27 October 1996) was 
worth the trip to Luddenham to the Model 
Park, even if the weather was damp. The 
small turnout must have been a little disap¬ 


pointing as, I was told by members that the 
September open day was also washed out. 
However, I enjoyed the scenic area, the vari¬ 
ety of activities, and helpful advice on Steam, 
Boats, Cars and Aircraft. 

I enjoy the spread and balance of your 
magazine — keep up the standard. 

John West 
NSW 

In memorium 

Sir, 

It is with regret, the Bankstown Steam Lo¬ 
comotive Society wishes to inform all friends 
of the passing of Roy Alehin. He died on the 
weekend of the 14 December 1996 after an 
emergency operation. To all of his friends and 
acquaintances his presence at various exhibi¬ 
tions and Club meetings will be sorely 
missed. 

Dick Young 
Hon. Secretary BSLS 


dissolve properly, sit the brew on the end of 
the bench for a month and every time you go 
past it, give it a shake or two just to stir it up. 
A certain amount will dissolve into the metho 
and the rest will sit in the bottom of the 
flagon. After a period of time the flake will go 
hard but don’t worry for what has dissolved 
will be okay. If you wish to get the hard bit 
out at a later stage it can be broken up with a 
screwdriver or other long instrument. 

As most model engineers know, handling 
brass quickly tarnishes the lovely bright sur¬ 
face into something dull and lifeless. Whether 
it be tender sides, cab sides, or boiler lagging. 
Once you have finished the brass part it could 
be sand blasted with normal dry beach sand. 
Now don’t despair, if you do the job properly 
you won’t damage the finished project and not 
only does the sand blasting get rid of the 
‘crud’ and anything else that it has picked up 
along the way during manufacture but it will 
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actually improve the surface (similar to a very 
fine abrasive paper) which will give the paint 
something to hang on to! You will only re¬ 
quire a small amount of the ‘magic potion’ for 
your job, pour sufficient into a clean fruit tin 
or jar. With the workpiece now sandblasted 
and ready to go please don’t go and pick it up 
with your grubby hands — use a piece of 
clean soft cloth and, with a nice clean paint¬ 
brush, brush some of this ‘soup’ on to the job. 
The methylated spirit will very quickly dry on 
the job leaving behind a white flaky substance 
(napthalene flake). This is the ‘key’ to getting 
the paint to stick to the brass. Leave in the sun 
to dry out for a few minutes before applying 
the undercoat and finish coats, of course a 
quality paint is recommended and oh, yes, use 
a spray gun and not a brush! If you don’t have 
the luxury of an air compressor or spray gun, 
someone in the club does... 
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compiled by Brian Carter 


Real late for some! 

Our sincere apologies for the late arrival of 
the November-December magazine. In par¬ 
ticular the NSW subscribers who didn’t re¬ 
ceive their copy until mid-December! A 
foul-up with our subscribers database sent 60 
subscriber’s details flying off into the ether! 
No, we won’t blame the computer and we 
hope it won’t happen again. 

Our sincere apologies to our New Zealand 
readers who didn’t get their magazine until 
well into December. It was nearly three weeks 
into November before the magazines left Aus¬ 
tralia. Unfortunately the delay was com¬ 
pounded with Australia Post’s stretched 
resources due to Christmas mail. 

This issue was late due to the previous is¬ 
sues being late. I will be on leave during Janu¬ 
ary and will spend the time trying to bring the 
timetable back on track for the March-April 

Sorry readers, we’ll try to do better in 
1997. 

New NZ rep 

Please welcome Charlie Lear to the AME 
crew. Charlie is the president of the Hutt Val¬ 
ley Model Engineering Society (in the Wel¬ 
lington area). His phone number is 04 564 
4049 (from Australia: 0011 64 4 564 4049) 
Fax: 04 564 2317. Email: clear@ibm.net 


We hope that our New Zealand modellers 
take advantage of the personal assistance. 

Excel scale calculator 

I received an email from Jim Gray of Tas¬ 
mania who was very happy with Tom Hulse’s 
Excel® spreadsheet scale calculator that ap¬ 
peared in the September-October AME on 
page 40. Jim says: “Please convey to Tom 
Hulse my thanks for his brilliant Excel pro¬ 
gram for calculating scale dimensions. I had 
written a much simpler one using 7 14" for the 
model and 3’-6" for the prototype as this was 
my only area of interest at the time. Tom’s 
program has now been entered and works per¬ 
fectly (as you would expect). The only sug¬ 
gestion I would make is that the protection be 
turned on, leaving only the data entry cells 
unlocked. 

A friend of mine who also runs the pro¬ 
gram is not computer literate, hence several 
times he tried to enter data in the wrong cells 
(accidentally) and overwrote the formulas. 
Locking the sheet solved the problem as he 
can now only enter data where it is supposed 
to go. Thank you for a superb magazine.” 

Information Super-railway 

On the subject of email and electronic 
communication. Several model engineering 
clubs are now on the Internet. Many can be 
accessed directly from the Bendigo Society of 
Model Engineers home page: 


http://www.hitech.net.aU/jhovel/bsme/bsme.h 

Two recent additions to the listing are the 
Bankstown Steam Locomotive Society on: 
http://www.accsoft.com.au/~nowcompu/train 
s.htm 

and the Sydney Live Steam Locomotive Soci¬ 
ety at West Ryde on: 

http://www.pnc.com.au/~wallison/index.html 
You can also access AME directly on: 
http://www.hitech.net.aU/jhovel/bsme/ame.h 

The AME page has an image of the front 
cover plus a contents listing with a short de¬ 
scription. You can see what’s coming usually 
before it’s printed! My thanks to Joe Hovel 
for maintaining this site. 

Most web sites have links to other model 
engineering sites — you could end up all over 
the world chasing model engineering news! 

Bob Sanderson 

It is with sadness that I report on the death, 
on 23 August 1996, of Bob Sanderson after 
heart surgery. 

Bob was the Technical Representative of 
the Australian Miniature Boiler Safety Com¬ 
mittee for about five years and provided con¬ 
siderable input to the compilation of the boiler 
codes. He was widely known for his technical 
knowledge and experience. Bob was a recog¬ 
nized authority on fossil fuels. 

Correction 

On page 12 of AME issue 68 The Build¬ 
ing of Little Yarra under the heading “The 
decision”, second paragraph, should read 5" 
gauge at 1.875" per foot scale. 

AME Address 

Page 3 lists a different mailing address. It 
is one that has been used before. Either the 
Robertson or the Bundanoon address can be 
used — both post boxes will be kept open. 
However, it is our preference that the Bun¬ 
danoon address is now used. » 


Help! Are we on the right track? 

Our team of volunteers at AME works very hard to give you a magazine that you really enjoy and that keeps you in touch with people and 
techniques in our great hobby. 

To produce the material that most of our readers want, we take notice of the letters, phone calls and personal comments we receive about AME. 
However, many of the “single-issue” opinions we listen to contradict each other. Now we want to tap into the opinions of a wider circle of our 
readers — including those who don’t normally write to us. We need this information to set AME’s course for the future. 

You can help us by filling in the questionnaire in the middle of this issue and sending it to us — you won’t need an envelope or postage stamp. 

There are many helpful people who always respond to projects like this. Many others don’t normally have the time or interest to respond — and 
yet we really need their opinions if we are to make the right decisions for the magazine’s future. If you don’t normally respond to questionnaires 
like ours, could you make this your one exception? You will only need about 15 minutes to give us your views. 

We will not be asking you to put your name on the questionnaire unless you particularly want to — for example if you think we might want to 
contact you about an idea of yours that could need further discussion. If you do choose to give us your name and contact details, we will 
immediately separate your identifying details from the rest of the questionnaire. After six months we will safely dispose of all questionnaires. We 
promise we will not be passing any names, addresses or comments to anyone else. 

Sometimes we have left the questions deliberately open so that your responses will reflect what you feel rather than what we have prompted. 
Where “tick boxes” appear, please tick in the box or boxes containing the closest answer. If you want to clarify or expand — even about something 
we haven’t asked for — feel free to scribble in the margins or on an extra sheet. We’ll read all your remarks and consider them carefully. 

If there is any question you don’t want to answer, that’s fine —just answer what suits you. 

If you want to have a say, now’s the time to say it! 
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Classifieds 


7V4" gauge “Black Five” for sale 

• Steam Locomotive, professionally built by Bruce Teasedale and 
Ross Bishop-Weir. Loco has had maximum of 8 hours use from 
new. Copper boiler. Current boiler certificate must sell $22,500.00 
ONO. Phone Greg Williams (07) 3278 7768 

7V4" gauge Heidi for sale 

• Narrow Gauge Locomotive. Forced Sale, Briggs Boiler only six 
months use. Loco was disassembled. New frame and Walschaerts 
motion built, except radius rod & return crank. Needs re-assembly 
$5,000. Ph Ray (07) 3202 3644 

Hobbymat Lathe for sale 

• Precision 65 x 300 mm centres, new cond. include, extras. $1500 
ONO. Ph Leo (047) 84 1206 a.h. 

Wanted to buy 

• 714" gauge coal fired loco and tender in very good condition with 
capacity for transport. Ph George Hetrel (03) 9729 7188 or Fax 
(03) 9720 6480 

7V4" gauge Locomotive for sale 

• American type 0-4-0 narrow gauge loco with current certified 
copper boiler. 4-wheel tender driving truck with brakes 2 crosshead 
pumps , one injector, one hand pump, new and just completed 
trials. Also 8-wheel bogie passenger wagon included in price 
$8,000 for further details phone Allan Bannister (07) 544 29207 

LGB For Sale 

• Model Electric Train Colarado Southern Engine and coal stack. 3 
Flat tops and one full carriage carasole, 2 houses, 25 lengths of 
track (50 meters). Blows smoke and shunts with sound. Suit 
anyone from hobbist to collector. Price $2000. Paid $4000 new 2 
years ago. Phone Valda or Bernie 335 77631 



Traditional English Traction Engines 

• Drawings, castings, accessories for 3" to 6" scale. Complete boilers 
supplied with pressure certificate. Machining and gear cutting 
service available. Send £5.00 sterling (or alternately quote credit 
card number and date of expiry) for catalogue and price list to Live 
Steam Models. Unit 7, Old Hall Mills, Little Eaton, Derbyshire. 
DE215DN UK Phone: ISD +44 1332 830811 

Fax: ISD +44 1332 830050. 

MICROCRAFT PRESENTS... 

• VHS Instructional Videos from the USA (PAL) 

Basic metal lathe operation Vol 1 & 2, 

Basic milling machine operation, 

Greensand casting techniques (foundry) Vol 1 & 2 and 
CNC X-Y-Z using car alternators (car alternators used as 
inexpensive power stepper motors!) $49.95 each plus $6 P&H, 
includes printed notes and diagrams 
* Credit cards accepted * Call Bob for more details: 
MICROCRAFT , PO Box 514 Concord, NSW, 2137 
Phone (02) 744 5440. 


[ Subscribers Free Market 

For Sale 

Hitachi Seiki H/U Mill table 12" x 4’6" C/w universal head arbors 1" x 
l'/4" dia. Suds, light, 6" uile, 40 I/T collets Ex Gov G.C. $3,500.00 Ph 
M Hollensen 051 742109 

Victorian R Class 5" Gauge incomplete has boiler, smokebox, cab etc. 
Some fittings, all patterns. Enquiries M. Coleman (03) 9885 2110 

Wanted 

Advice regarding purchase of reliable technical publication 
pertaining to Hot-air engine construction. Geoff Howarth 19 Holland 
St., Tamworth PH (067) 65 7701 

Information about boilers, turbines or engines capable of supplying 
approx. 18 hp must be very compact. PH Philip Cooke 015 899 252 if 
you can help. 


Classified rates 

• $3.50 per line as published (including heading). 

Don’t send payment with ad, we’ll invoice you after 
publication. No limit to the number of words. 

Subscribers Free Market conditions 

• Non-commercial only, at the publisher’s discretion. 

• Maximum of twenty words, including your contact name, 
phone number or address. 

• Posted, on special form provided. No faxes please. 

• 5" gauge or larger locomotives (for sale) are not eligible. 

• Only one entry per issue. 


Eo & J. WIMTEM, Present..,. 

The NSWGR Z12 class 4-4-0 locomotive in 5" gauge 

Award winning examples of this elegant little 19th century locomotive 
can be found on many club and private tracks around Australia. This 
includes the engine featured in AME magazine No.61, a great credit to 
her novice builder. Suitable for first-time builders or experienced loco- 
smiths looking for an intrinsically simple design. Light-weight and 
small size makes a readily transportable 5" gauge locomotive. 

For further details please write, fax or phone: E. & J. Winter 
PO Box 126, WALLSEND, NSW, 2287 
Phone & fax: (049) 51 2002 
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MODEL ENGINEERING 

SUPPLIES FTY LTD 

ACN 054 886 924 

We supply a comprehensive range of 
model engineers needs including: 

TAPS & DIES: BA, ME, Brass 
FASTENERS: Screws, Nuts, Rivets, Pins. 
MATERIALS: Copper, Brass, BMS, Stainless, 
Spring Steel, Silver Steel, Gunmetal, Cast Iron, 
in all shapes and sizes. 

FITTINGS: Injectors, Gauges, Valves, etc. 
CASTINGS: Simplex, Blowfly, Equipment. 
Specializing in VR Loco drawings and castings 

We offer a very friendly and efficient service. 
For a FREE Price List: write, call or fax 

Wayne Roberts 

7 Reeves Close, TULLAMARINE, Vic, 3043 
Phone (03) 9338 7368 Fax (03) 9330 0840 

CREDIT CARDS WELCOME 



Suppliers of 
Machinery and 
Tools for 
Working in Metal 
and Wood 



Pre-cut Gears and Worms are available, as well as castings 
and blanks tor plates. Please send S.fl.E. tor Details and Prices. 


By agreement with N.S. & A. HEMINGWAY, Rochdale, UK, we 
are pleased to announce the availability of items to construct 
the world-renowned: „ . t , 

Designed by the late 


Versatile 

Dividing 

Head 


JOHN STRACHAN 

Hobby Mechanics 

P.O. BOX 785, KENMORE QLD 4069 
Phone (07) 3374 2871 Fax (07) 3374 2959 


Eo & §Fo WINTER Freseimtooo Stationary Engim®© 

Design 1C.14, the half-size Roseberry Type-A Hit and Miss Petrol Engine 

The latest addition to our 1C engine range! The prototype model, designed and built by 
Russell Paynter, was featured in AME issue 50. For a complete change from steam 
construction, this little unit makes a handy sized portable engine for display or as a self 
contained power unit. All major parts are of aluminium with cast iron flywheels and 
gunmetal valve rocker bracket. Ready-cut timing gears can be supplied along with all 
materials necessary to build the engine. 

Plans (12 sheets): $48.00 Casting set: $274.45 Allow freight for 10kg plus 1/2kg. 
For further details please write, fax or phone: E. & J. Winter 
PO Box 126, WALLSEND, NSW, 2287 
Phone & fax: (049) 51 2002 




4V2 11 METAL CUTTING 

LATHE (6" with riser blocks) 

Precision and 
ruggedness to suit 
industry, school or 
hobby use. Over 
25,000 sold 
worldwide. 


Made in USA. 

2-year Warranty 


TAIG MACHINERY Ph: 015269742 <bh) 

iMiva ivimv/I iim-m (06)281 5660(AH) 

59 Gilmore Cres. GARRAN ACT 2605 Fax: ( 06 ) 285 2763 


AUSTRALIAN STEAM POWER MAGAZINE 

News & Views from all over Australia, Recent 
and Coming Events, Restorations, Rallies, 
Paddlesteamers and Steam Launches, Book & 
Video Reviews, Buy & Sell, Safety Issues. 

It's all in the magazine for 
12"-to-the-foot scale Steam Enthusiasts. 

Subscriptions: Australian Steam Power 
PO Box 208, Berri, SA, 5343, Australia 

$24 pa, Overseas A$45 pa. \ 
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Retail 

BOOKS 

Remember When. $59.95 

The 59 class. $49.95 

The 60 class. $44.95 

Byways of Steam - 5. $25.00 

Byways of Steam - 6. $27.00 

Byways of Steam - 7. $27.00 

Byways of Steam - 8. $27.00 

Byways of Steam - 9. $27.00 

Byways of Steam -10. $30.00 

Byways of Steam -11. $32.00 

Australian Diesel Scene 2 $27.00 

Australian Diesel Scene 3. $32.00 

Rails to Wealth - The Silverton Tramway. $47.95 

Standards in Steam - The 50 class (soft cover)... $39.95 
Standards in Steam - The 50 class (hard cover).. $44.95 

Looomotives in the Tropics - Vol 1.$33.00 

Locomotives in the Tropics - Vol 2.$35.00 

The Goondah - Burrinjuck Railway. $29.95 

Motive Power - Dev. of Modern Aust. Locos.$44.95 

Bridges Down Linder (soft cover).$39.95 

Four Decades of Railway Photography.$39.95 

Essays in Steam. $37.00 

Compendium of NSW Steam Locomotives. $48.95 

Man of Steam — E.E. Lucy. $35.95 

Crimson Giants (QR Garratts - Hard Cover). $49.95 

Crimson Giants (QR Garratts - Soft Cover).$35.95 

VIDEO 

24 Hours of Live Steam. $24.95 

CALENDARS 

1997 Steam Era (AMRM).$12.95 

1997 Diesel Era (AMRM).$12.95 

Bind your AME's with our special binding strips 
for 2- or 3-ring binders. A set of 12 Spine Cleats... 


422 class Battery Powered Locomotive Drawing list 

AMELOCO 2/2 Schematic diagram - Armatures & Fields in Parallel (24Vdc) 
AMELOCO 3/3 Wiring diagram - Armatures & Fields in Parallel (24Vdc) 
AMELOCO 4 Triangular Wave Generator (Dual Output) - Circuit Diagram 
AMELOCO 5 Power Driver Unit - Circuit Diagram 
AMELOCO 6/2 Fixed Cab - Circuit Diagram 

AMELOCO 7 Headlight (Maglite) Voltage Regulator -Circuit Diagram 

Basic and Low Power De-coupling Units - Circuit Diagrams 
Basic Operator's Throttle with Infinite Throttle - Circuit Diagram 
Operator's Throttle with Notched Throttle - Circuit Diagram 
Basic Operator's Throttle with infinite Throttle and Dead-man's 
Handle Reset - Circuit Diagram 
AMELOCO 14/2 Schematic diagram - Permag Motors in Series (24Vdc) 
AMELOCO 15/2 Schematic diagram - Permag Motor? in Parallel (24Vdc) 
AMELOCO 17/2 Wiring Diagram - Permag Motors in Series (24Vdc) 

AMELOCO 20/3 Multiple-unit Interconnecting Cable and Bus Connector - Circuit 
Diagram 

AMELOCO 21 Test Set - Operator's Control Unit 

AMELOCO 22 Test Set - Triangular Wave Generator (Dual Output) 

422CB-001 -E Locomotive Frame Assembly / Arrangement 
Frame Component Flame-cutting Templates 
GM Cast Bogie Assembly / Arranement 
GM Cast Bogie Machining Details & Sundry parts (Sheet 1) 

GM Cast Bogie Sundry parts (Sheet 2) 

24Vdc Electric Drive Assembly 
24Vdc Electric Drive Sundry Parts Details 

r $9.95 if two or more in the series 


AMELOCO 8 
AMELOCO 11 
AMELOCO 12 
AMELOCO 13 


422B-001 (E) 

422B-002 

422B-003 

422ED-01 

422ED-02 


All drawings are $12.95 if purchased singly i 
are purchased at the same time. 

Triangular Wave Generator - fully assembled, ready to install. . $65.00 

All prices include postage and packaging Australia wide 
Payment by cheque, money order, Bankcard, VISA or MasterCard to: 


AME Retail 


The NSWGR 59 class locomotives have always been popular with railway enthusiasts and 
model engineers. Next to the 38 class, it is the most popular prototype locomotive built in 5" 
gauge. Several fine models have also been built in 7 1/4" gauge. We expect this book will 
prove as popular as the prototype and the miniature versions built. 

This book is written by Harry Wright (one of the authors of the popular 60 Class book). The 
text covers the background which led to the placing of the original order, USRA designs 
during WWII, loco shortages after WWII, prevailing loco designs, Lend Lease, and the 
Baldwin Locomotive Works, all of which played a part in the 59 class story. The author also 
relates his experience of working the 59 class along the NSW north coast line from 
Broadmeadow to South Brisbane in the days of steam. 

The book follows the successful format used for the 60 class, with chapters on technical 
specifications, early test runs, subsequent modifications including conversion from oil to 
coal burning and problems the class encountered in their early days. The front cover features 
a specially commissioned painting from Robert Kingsford-Smith, a well known 
photographer and now artist. Inside are 66 full colour plates an 215 Black & White photos. 
There is also a fold out plan from Greg Edward's well known Data Sheets. Finally an 
appendix containing technical details and historical aspects of the class. 



This hard cover book has 66 full-colour and 215 black & white photographs 

$49.95 including postage and packaging Australia wide 

Available from: 



Retail 


Following the progressive conversion of the 59s to 
coal fired, the class found a new niche working 
trains between Broadmeadow and Werris Creek and 
even beyond. The central obstacle on this route is 
the Liverpool Range which often necessitated bank- 
engines in both directions. The small station at 
Ardglen was near the summit and is the location 
depicted on the cover by Robert (Rags) Kingsford- 
Smith — a 59 working hard up the grade with the 
bank-engine pushing valiantly behind! 

















































Plough Book Sales 


A History of Aircraft Piston Engines, 244 pages.$38.00 

A. H. McDonald, Industrial Pioneer, 350 pages.$30.00 

Diesel’s Engine Vol. I, From Conception to 1918.$99.00 

Old Marine Engines The World of the One-Lunger.$49.50 

Australian Steam Power — Bi-Monthly magazine.$ 4.50 

Guide for the Boiler Attendant’s Certificate .$18.95 

New Catechism of the Steam Engine (1904) 437 pages .... $29.50 

The Portable Steam Engine.$39.00 

Elmer’s Engines by Elmer Verburg, 283 pages.$82.00 

Steam Engine Design (1896), 150 pages.$19.00 

Steam Engine Principles Their Application.$22.50 

The European Traction Engine Register 2nd Edition.$11.00 

The Last Years of Mill Engine Building, 138 pages.$37.00 

The Victorian Steam Heritage Register, 200 pages.$29.00 

The Story of the Britannia Iron Works, Marshall.$63.00 

An Introduction to Stirling Engines, 80 pages.$19.50 

Practical Notes on Hot Air Engines.$25.00 

An intro to Low Temp Differential Stirling Engines.$19.50 

Building the Atkinson Cycle Engine, 94 pages.$29.00 

50 Perpetual Motions (1899), 30 pages.$ 7.50 

507 Mechanical Movements (1893), 122 pages .$15.00 

Making Charcoal and Coke, 23 pages.$ 6.00 

Practical Distiller (1910), 156 pages.$17.00 

Windmills & Wind Motors (1910), 78 pages.$12.40 

Building & Running of Steam Traction Engines Models . . . $46.00 
Building Simple Model Steam Engines by Tubal Cain .... $15.00 

Building the Allchin by W. J. Hughes, 256 Pages.$37.00 

Building the Climax by Kozo Hiraoka, 224 pages.$66.00 

Building the Henly ‘Junior’ Steam Engine.$ 3.00 

Building the Shay by Kozo Hiraoka, 194 pages.$68.00 

Building the Stuart Beam Engine .$11.50 

Building the Stuart No. 1 Engine.$11.50 

Gas Turbine Engines for Model Aircraft.$40.00 

Gears For Small Mechanism by W.O. Davis .$59.50 

Machinery for Model Steamers, Boilers and Engines.$12.50 

Model Boilermaking by E. L. Pearce.$13.00 

Model Jet Reaction Turbines.$16.00 

Model Steam Turbines.$16.50 

Model Engine Construction (1894), 350 pages.$28.00 

Model Hit and Miss Engine 1 Vs" bore IV2" Stroke.$21.00 

Model Petrol Engine by E.T. Westbury .$35.00 

Model Petrol Engines — Design & Construction.$12.50 

Model Stationary Engines, Their Design & Construction . . $14.50 

Model Steamer Building, by Percival Marshall.$12.50 

The Model Steam Locomotive, 208 pages.$34.95 

So You Want to Build a Live Steam Locomotive.$68.00 

Steam and Stirling Engines You Can Build, 160 pages . . . $60.00 

Steam and Stirling Engines You Can Build Book 2.$69.00 

The Sterling Engine Manual by James Rizzo, 195 pages. .. $55.00 

Timber Times Logging Modeling Magazine.$ 9.50 

Twin Cylinder Horizontal Steam Engine plans.$ 3.00 

Modern Locomotive Construction 1892, 657 pages.$90.00 


Valves & Valve Gears for Steam Locomotives.$25.75 

Model Engineer (assorted issues from 1928).$ 3.00 

Strictly I.C. Magazine (6 issue sub. $45).$ 9.00 

Design/Build 200 Amp Welder, 30 pages.$ 8.00 

How to Build a Solar Cell that Really works.$ 9.20 

How to Run Three Phase Motors on Single Phase Power . . $ 5.75 

Power Inverter Technology.$ 8.00 

Advanced Machine Work (1925 workshop), 800 pages .... $44.00 

Around Wilfs Workshop the Restorers’ Handbook.$25.00 

Art of Coppersmithing A practical Treatise, 352 pages .... $39.00 

Blacksmith Shop & Iron Forging, 96 pages.$14.00 

Brass Hints & Tips (Foundry), 16 pages .$ 5.75 

Dies — Their Construction and Use (1917), 400 pages .... $28.00 

Elementary Forge Practice, 288 pages.$20.00 

Forge Craft (1913), 175 pages.$15.00 

Foundry Manual (1958 US Navy publication), 300 pages . . $37.00 

Gears and Gear Cutting, 136 pages.$16.95 

Grinding, Lapping & Honing, 78 pages .$15.25 

Handbook of Mechanical Design.$39.00 

Hardening, Tempering and Heat Treatment, 128 pages . . . $16.95 

Hardening Tempering & annealing.$18.50 

How to Build a Forge, 15 pages .$ 9.00 

Indexing Tricks (1903 milling machine work).$ 7.00 

Ingenious Mechanisms for Designers Vol. 1, 536 pages.... $67.95 

Lapping & Polishing by E.K. Hammond .$12.50 

Lathe and Planer Tools (1908), 40 pages.$ 5.75 

Laying out for Boiler Makers 3rd Edition 1918.$80.00 

Lil Bertha Electric Furnace, 67 pages .$16.00 

Machine Tool Reconditioning, 533 pages.$91.50 

Manual of Blacksmithing by John R. Smith (1902).$19.95 

Melting & Casting Aluminium (1925), 253 pages.$18.50 

Ornamental Turning by John Henry Evans, 344 pages. . . . $35.00 

Practical Blacksmithing & Metalworking, 360 pages.$39.95 

Practical Lessons in Metal Turning & Screwcutting.$24.50 

Shapers by Emanuele Stieri (1942), 180 pages.$17.50 

The Beginners Guide to the Lathe by P. Marshall .$15.25 

The Care and Operation of a Lathe (1942), 105 pages .... $11.00 
The Complete Handbook of Sand Casting by C.W. Ammen $32.95 

The Machinist’s Bedside Reader, Projects, hints, tips.$38.00 

The Machinist’s Second Bedside Reader by Guy Lautard . . $39.95 
The Machinist’s Third Bedside Reader by Guy Lautard . . . $49.95 

The Metalcaster’s Bible by C.W.Ammen, 434 pages.$44.95 

The Patten Maker’s Assistant: Lathe Work.$31.00 

The Principle & Practice of Ornamental or Complex Turninj$47.50 

The Tinsmith’s Helper & Pattern Book, 120 pages.$21.00 

The Welder’s Bible by Don Geary.$39.95 

Toolmaking 1935, 184 pages.$18.50 

Treatise on Milling and Milling Machines (1919).$25.50 

Turning, Boring and Grinding (1920), 340 pages .$23.00 

Turning Lathes: A Guide to Turning, Screwcutting, 432 pp $39.00 


Univi 

Grimshaw on Saws, 202 p; 


3, 94 pages.$11.00 

.$31.00 


We handle many other modeling, railway and metalworking books from the UK and 
the USA for a complete catalogue of over 4000 titles please send $2 
(Payment may be by postage stamps). 

Allow 12-15 weeks delivery for some items. 

Payment can be made by major credit cards or by cheque or money order to: 

PO Box 14, Belmont, VIC, 3216 

Phone (03) 5266 1262 


Order Value 
$0 - $10 
$10 - $20 
$20 - $50 
$50 - $150 
Over $150 


Postage Charge 
$2.50 
$3.00 
$5.00 
$7.00 
Free 
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